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1. Introduction
Some agreements on BS TX EVM were made [1] in NR SI phase, and required EVM values were proposed in [2] in RAN4#82bis meeting.

This contribution discusses and proposed NR BS TX EVM requirement.
2. Background
In [1], agreements on BS TX EVM are summarized. There are one major difference from LTE BS TX EVM which is not only average EVM over all PRBs but also over 1PRB EVM at edge PRBs will be defined. In [2] following TX EVM values are proposed but the document was noted as a result.

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


In the next clause, we discuss required EVM values and how to treat edge PRBs EVM values.
3. Discussion
3.1. Required EVM values
We understand that existing LTE EVM values were decided with assuming 2 layer MIMO. However, during Rel-13 4RX WI, it was proposed to tighten BS TX EVM values for 64QAM and 256QAM for achieving peak throughput with 4 layer MIMO. As a result, these tightening are not agreed in RAN4 until now. (In our understanding, one of the reasons of not agreed to tighten is due to considering legacy LTE BS product.)
For NR, it will be good chance to reconsider the required EVM values taking into account the number of MIMO layers hence there is no legacy NR BS product. Especially in low frequency with low phase noise impact, higher order MIMO transmission will be considered for NR. Thus RAN4 should discuss the lower required EVM values than LTE ones.
Proposal 1: RAN4 should discuss and define the required EVM values taking into account the number of MIMO layers (equal to or more than 4 layer MIMO) for achieving peak throughput.
3.2. Edge PRBs EVM
In [2], the same EVM values with E-UTRA are proposed to be used for average EVM over all PRBs with square brackets and TBD are proposed for edge PRBs EVM. During on-line discussion in RAN4#82bis, the answer “EVM values for edge PRB will be worse/higher than average one” was received. However, the required EVM value for a certain modulation scheme is the same regardless of PRB position from network performance point of view. Thus we propose following.
Proposal 2: Required EVM values between at average over all PRBs and edge PRBs for a certain modulation scheme should be the same from network performance point of view.

On the other hand, technically speaking, we understand that edge PRBs EVM will be worse than average one if a certain windowing/filtering method is used to confine the transmit power within a bandwidth. One possible way to overcome this issue is allowing different power declarations. In TS 36.141, it is already allowed that “Different rated output power may be declared for BS configured for 256QAM downlink operation”. Thus RAN4 can discuss to introduce the new power declaration approach as shown in following example.

Example 1) BS manufacture can declare different some rated output powers.
Power A: 256QAM EVM over all PRBs and 256QAM EVM at edge PRBs can be met the requirement.
Power B: 256QAM EVM over all PRBs and 64QAM EVM at edge PRBs can be met the requirement.

Power C: 64QAM EVM over all PRBs and 64QAM EVM at edge PRBs can be met the requirement.

Power D: 64QAM EVM over all PRBs and 16QAM EVM at edge PRBs can be met the requirement.
Proposal 3: RAN4 should discuss to introduce the new power declaration approach. E.g.,
Power A: 256QAM EVM over all PRBs and 256QAM EVM at edge PRBs can be met the requirement.

Power B: 256QAM EVM over all PRBs and 64QAM EVM at edge PRBs can be met the requirement.

Power C: 64QAM EVM over all PRBs and 64QAM EVM at edge PRBs can be met the requirement.

Power D: 64QAM EVM over all PRBs and 16QAM EVM at edge PRBs can be met the requirement.

4. Conclusion

In this contribution, we discuss the required EVMs for average PRB and edge PRBs, and the new approach to overcome EVM degradation at edge PRBs. Following proposals are obtained.
Proposal 1: RAN4 should discuss and define the required EVM values taking into account the number of MIMO layers (equal to or more than 4 layer MIMO) for achieving peak throughput.

Proposal 2: Required EVM values between at average over all PRBs and edge PRBs for a certain modulation scheme should be the same from network performance point of view.

Proposal 3: RAN4 should discuss to introduce the new power declaration approach. E.g.,
Power A: 256QAM EVM over all PRBs and 256QAM EVM at edge PRBs can be met the requirement.

Power B: 256QAM EVM over all PRBs and 64QAM EVM at edge PRBs can be met the requirement.

Power C: 64QAM EVM over all PRBs and 64QAM EVM at edge PRBs can be met the requirement.

Power D: 64QAM EVM over all PRBs and 16QAM EVM at edge PRBs can be met the requirement.
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