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1. Introduction
In last RAN4#83 meeting, BS EVM requirement was discussed in [1]. This contribution discusses and proposes NR BS TX EVM requirement continuously.
2. Background
In [2], 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. The motivation to have edge PRB EVM requirement is to ensure the EVM performance even with waveform confinement technique.

In [1] following two were proposed as a package, however not agreed.
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.

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.

In the next clause, we discuss how to treat edge PRB EVM.
3. Discussion
3.1. EVM degradation and required EVM at edge PRBs
Technically speaking, if a certain waveform confinement technique is used to confine the transmit power within a bandwidth, edge PRBs EVM would degrade than average one.

Observation 1: Edge PRB EVM would degrade if a certain waveform confinement technique is used.

On the other hand, the required EVM value for a certain modulation scheme should be the same regardless of PRB position from network performance point of view. 

Observation 2: The required EVM value for a certain modulation scheme should be the same regardless of PRB position from network performance point of view.

We believe it is quite important to take into account both Obervation1 and Obervation2 when RAN4 specifies NR BS EVM requirement.
Proposal 1: When RAN4 discuss EVM requirements, both of following aspects should be takin into to account.
· Edge PRB EVM would degrade if a certain waveform confinement technique is used.
· The required EVM value for a certain modulation scheme should be the same regardless of PRB position from network performance point of view.
3.2. Proposed approach
In E-UTRA, it is optional functionality whether the BS support DL 256QAM or not. It depends on further RAN4 discussion whether supporting 256QAM is mandatory or optional, however hereafter we discuss under the assumption of supporting 256QAM is optional. And also, we assume the following required EVM values for each modulation scheme in Table 1 by taking into account Observation2 (the same value regardless of PRB position).
Table 1: EVM requirements for NR BS
	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	A %

	16QAM
	B %

	64QAM
	C %

	256QAM
	D %

	Note 1: A > B > C > D

Note 2: Supporting 256QAM is optional.


In [1], we have proposed to discuss introducing the new power declaration approach by taking account both Observation1 and Observation2. However, negative comments to set complex declaration approach were received. However, we believe that different power declaration would be needed in order to pass the same EVM value at edge PRB.
Another discussion point is that if the BS is declared to support 64QAM (or 256QAM) then whether the BS also needs to pass 64QAM (or 256QAM) EVM requirement at edge PRBs or not? i.e., whether allow to fail EVM requirement at the edge PRBs with the same modulation scheme of average EVM. We think that usage of edge PRBs thanks to high spectrum utilization is like an added bonus, thus it is one possible option to allow not passing edge EVM requirement with the BS supported highest order modulation scheme. Anyway the EVM at edge PRBs would degrade as mention in Observation1, thus lower order MCS should be allocated to PRBs including edge PRB by BS baseband scheduler.
By taking into account both Obsevation1, Observation2 and above consideration, we propose to discuss the following new approach.
Proposal 2: As another approach than the new power declaration approach in [1], RAN4 should discuss whether it is acceptable or not to fail the BS supported highest order modulation scheme EVM requirement at edge PRBs as a one possible option. E.g., 
BS1: can pass C% EVM over all PRBs, and can pass X% EVM at edge PRBs. (X can be any of A, B or C)

BS2: can pass D% EVM over all PRBs, and can pass X% EVM at edge PRBs. (X can be any of A, B, C or D)
Note 1: For BS2, different rated output powers can be declared between for passing C% and D% EVM over all PRBs.

Note 2: Manufacture declares the EVM value X which the BS can pass at the edge PRBs.
4. Conclusion

In this contribution, we continuously discussed how to treat edge PRB EVM. Following observations and proposals are obtained.
Proposal 1: When RAN4 discuss EVM requirements, both of following aspects should be takin into to account.

· Edge PRB EVM would degrade if a certain waveform confinement technique is used.
· The required EVM value for a certain modulation scheme should be the same regardless of PRB position from network performance point of view.
Proposal 2: As another approach than the new power declaration approach in [1], RAN4 should discuss whether it is acceptable or not to fail the BS supported highest order modulation scheme EVM requirement at edge PRBs as a one possible option. E.g., 
BS1: can pass C% EVM over all PRBs, and can pass X% EVM at edge PRBs. (X can be any of A, B or C)

BS2: can pass D% EVM over all PRBs, and can pass X% EVM at edge PRBs. (X can be any of A, B, C or D)
Note 1: For BS2, different rated output powers can be declared between for passing C% and D% EVM over all PRBs.

Note 2: Manufacture declares the EVM value X which the BS can pass at the edge PRBs.
Reference

[1] R4-1704545, “Proposal on NR BS EVM requirements”, NTT DOCOMO, INC., RAN4#83, May 2017
[2] TR 38.803 v.14.0.0, “Study on new radio access technology: Radio Frequency (RF) and co-existence aspects”, March 2017[image: image1.png]



1
2

