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1. Introduction

In the last meetings, EVM for FR2 NR BS has been discussed. Introduction of 256QAM EVM requirement to TS 38.104 has not been concluded yet, since some companies concerned about the feasibility. On the other hand, some companies showed the feasibility and proposed to introduce 256QAM EVM as the optional feature. 
In this contribution, we discuss 256QAM EVM for NR BS FR2.

2. Discussion
In TS 38.104 [1], the requirement of 256QAM EVM has not included, since some companies concerned about the feasibility. 
· TS 38.104 v15.1.0

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 [2-4]. In [2], throughput gain from 64QAM modulation in SINR>24dB region was shown with the same EVM value, phase noise and CPE compensation assumption. Also in [3], 256QAM modulation with 2.5-3.5% EVM has also had throughput gain compared with 64QAM modulation with 6% EVM in SINR>27dB regions. In actual deployment scenario, the SINR level (>24dB or >27dB) is the feasible level, and these contributions proposed to introduce 256QAM EVM to BS requirement for optional feature [2, 3]. 
On the other hand, some companies showed the concern to power back-off. In [6], it is obtained that output power reduction with around 5dB is needed to achieve the required 256QAM EVM. However, even if the power back-off is required, it doesn’t become a reason not to introduce 256QAM requirements since the EVM requirement is allowed the power reduction from rated output power to achieve required EVM. Actually, in E-UTRA case, the output power reduction is allowed.
In addition, the common understanding was captured in the chairman note for RAN4 #86 as below.

It is common understanding even if the 256QAM is optional in UE, BS can still declare whether to support 256QAM. Whether to introduce 256QAM in Rel-15 will be further discussed. 

Option 1: Do not define 256QAM requirements and capability signalling for 256QAM for FR2 in Rel-15 in RAN4 specification. We can further discuss to introduce 256QAM in future release in release independent manner. 

Option 2: Define the 256QAM for FR2 as optional features in Rel-15. RAN4 will further discuss the requirements including EVM, power back-off and so on. 

 In the point of the UE feature, the capability signalling for PDSCH 256QAM was agreed as an optional feature [7]. According to the chairman note, even if the 256QAM is optional in UE, BS vendor can declare whether the feature is supported in the product or not. Since some BS vendors showed the feasibility and propose to introduce 256QAM EVM requirement in Rel-15, it can be specified as an optional feature. Therefore, we propose to introduce 256QAM EVM for FR2 NR BS as an optional feature in Rel-15 and finalize the required values in the next meeting (RAN4 #87).

Proposal 1: RAN4 agrees to introduce 256QAM EVM for FR2 as the BS RF requirement in Rel-15.

Proposal 2: The 256QAM EVM value should be finalize in the next meeting (RAN4 #87).

3. Conclusion
In this contribution, we discussed 256 QAM EVM for FR2. Following proposals are obtained.
Proposal 1: RAN4 agrees to introduce 256QAM EVM for FR2 as the BS RF requirement in Rel-15.

Proposal 2: The 256QAM EVM value should be finalize in the next meeting (RAN4 #87).
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