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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 a BS optional feature. 
In this contribution, we discuss 256QAM EVM for NR BS FR2.

2. Discussion
In RAN4 #86bis, DL 256QAM was discussed [1-6], but the consensus was not reached. Although following way forward was noted [7], we can discuss this issue based on this way forward in this meeting.

WF [7]
· In Rel-15, introduce 256QAM BS Tx EVM requirement in core spec 38.104. Required EVM value is [3.5%].

· It is noted that the value [3.5%] may be reconsidered/revisited in later Release based on the detail analysis in RAN4.

· Not to introduce UE RX requirements (RF and/or perf) in Rel-15.

· FFS how to introduce 256QAM related UE Rx requirements (RF and/or perf) in later release.
Basically, the required BS Tx EVM is constant regardless of the frequency range. In other words, the same value as FR1 can be reused as a core requirement of EVM for FR2. However, when the frequency and the modulation order are higher, the influence of the phase error becomes larger. In general, phase errors are separated to two types, one is common phase error (CPE) and the other is inter-channel interferer (ICI). CPE can be canceled by CPE compensation at UE, but ICI remains influential after cancellation. From the measurement point of view, the reference point of the EVM is defined as the point after phase correction as shown in below. 
Annex C.1, TS 38.104
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Figure C.1-1: Reference point for EVM measurement

CPE can be removed by this phase correction in also measurement phase. Meanwhile, although ICI affects the measurement results, some companies have already confirmed the BS Tx EVM feasibility, and proposed to introduce it to BS RF requirement in Rel-15 [1, 2, 8, 9]. Since DL 256 QAM is an optional feature, RAN4 should introduce BS Tx EVM requirement as the optional requirement as long as there are companies that confirm feasibility and introduce it. In addition, according to the simulation results [1, 2, 8, 9], the performance gain can be obtained at good channel condition (approximately SINR > 24dB). The use case of DL 256QAM in FR2 may be assumed to be a line of sight (LOS) environment since the reflection loss and path loss of mm wave are very large. Since the actual use case for FR2 is also LOS environment such as indoor or small cell deployment scenarios, there is DL 256QAM usefulness for performance improvement. Based on the above, we propose introducing as a 256QAM EVM core requirement is [3.5] %. (It is noted that this proposal is not mentioned whether or not to introduce UE RF requirement).
Proposal 1: In Rel-15, introduce 256QAM BS Tx EVM requirement in core spec 38.104. 
Proposal 2: Required 256QAM EVM value for NR FR2 BS is [3.5]%.
Based on above proposals, we propose following EVM requirement table. The change is captured in draft CR to TS 38.104[11].
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]%  

	256QAM
	[3.5]%


3. Conclusion
In this contribution, we discussed 256 QAM EVM for FR2. Following proposals are obtained.
Proposal 1: In Rel-15, introduce 256QAM BS Tx EVM requirement in core spec 38.104. 
Proposal 2: Required 256QAM EVM value for NR FR2 BS is [3.5]%.
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