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1. Introduction

In the last meeting, EVM for FR2 NR BS was discussed, and adding the requirement of 256 QAM EVM to TS 38.104 was on hold, since the feasibility is not clear.
In this contribution, we propose the way forward for 256QAM EVM for FR2.

2. Discussion
In TS 38.104 [1], the requirement of 256QAM EVM has not included, since the feasibility is not clear. 
· TS 38.104 v15.0.0

Table 9.6.2.3-1: EVM requirements for BS type 2-O carrier

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	[17.5 – 19]%  

	16QAM
	[12.5 – 14]%  

	64QAM
	[8 – 9]%  


Editor’s note: 256 QAM EVM needs to be considered for further study and may be added when RAN4 has concluded the feasibility.
In the last meeting, some simulation results for EVM performance were contributed. As one of the simulation results for FR2 [2], around 5% EVM is required to realize 95% throughput performance for 256QAM modulation. On the other hand, some companies have concerns about the feasibility. However, there are no contributions which discuss the feasibility. RAN4 should clarify the feasibility first about 256QAM modulation for FR2. RAN4 needs more views to clarify the feasibility.

Proposal 1: Companies are encouraged to clarify the feasibility and propose a minimum 256QAM EVM with the feasibility.
In addition, further study on the performance for 256QAM is needed. A maximum EVM for 256QAM modulation which can be realize 95% throughput performance and has some throughput gain compared to 64QAM modulation should be clarified. 
Proposal 2: Companies are encouraged to clarify a maximum 256QAM EVM with higher throughput performance than 64QAM modulation by simulations.
· Simulation assumption
· Link level simulation
· Investigate approperiate DM-RS patterns and PT-RS patterns needed 
· Considering the following assumptions for evaluation
· Modulation: 256QAM, 64QAM
· EVM(256QAM): 3.5%. 4%, 4.5%, 5% , 5.5%, 6%
· EVM(64QAM): 8%, 8.5%, 9%
EVM for 256QAM can be concluded between a minimum EVM with the feasibility and a maximum EVM with some throughput gains from 64QAM modulation. 
E.g. 
A minimum EVM with the feasibility: 4% for 256QAM EVM

A maximum EVM with some throughput gains from 64QAM: 6% for 256QAM EVM

RAN4 can define the 256QAM EVM between 4% and 6%.

3. Conclusion
In this contribution, we discussed EVM for FR2.
We propose the way forward on 256QAM EVM for FR2 as below.

Proposal 1: Companies are encouraged to clarify the feasibility and propose a minimum 256QAM EVM with the feasibility.
Proposal 2: Companies are encouraged to clarify a maximum 256QAM EVM with higher throughput performance than 64QAM modulation by simulations.

· Simulation assumption
· Link level simulation
· Investigate approperiate DM-RS patterns and PT-RS patterns needed 
· Considering the following assumptions for evaluation
· Modulation: 256QAM, 64QAM
· EVM(256QAM): 3.5%. 4%, 4.5%, 5% , 5.5%, 6%
· EVM(64QAM): 8%, 8.5%, 9%
References

[1] “TS 38.104 v15.0.0: Base Station (BS) radio transmission and reception”, 3GPP, January 2018
[2] R4-1713125, “Evaluation on BS Tx EVM for mmWave”, Huawei, Hisilicon, RAN4 #85, November 2017
