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Introduction
In current NR BS spec [1] the EVM requirement for BS type 2-O is defined as below:
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.

As stated by the editor’s note, RAN4 still need further study to conclude the feasibility of 256QAM for FR2 NR BS. In this contribution we will provide more consideration on this aspect. 
Discussion
In LTE era, the 256QAM was initially discussed and introduced for Small Cell, i.e. Local Area and Home BS during Rel-12. And the applicability of 256QAM requirement was further extended to Medium Range BS and Macro Area BS in later stage. However, it is still not mandatory for LTE BS to support 256QAM as indicated in Conformance test spec [4]. Considering the 3.5% EVM requirement was finally concluded as s trade-off between power efficiency and linearity, it is agreed to have certain power back-off to achieve the necessary EVM condition. Hence the test cases to verify 256QAM can be configured with different power level according to declaration. 
Observation 1: 256QAM is feature declared to be supported by manufacture in LTE
Observation 2: different rated power can be declared by manufacture for 256QAM even in LTE  
[bookmark: _GoBack]In the same discussion for NR, there is preliminary simulation result shown in [3]. Based on simulation result there is proposal to define the 256QAM EVM the same as LTE and FR1 with 3.5%. To some extent, we could not deny that with further degradation on EVM for such high order modulation, the same throughput may not be maintained. This is something we have already recognized earlier in LTE phase. What we should think more deeply is the feasibility of MMW BS implementation to support 256QAM. The MMW would be totally new area in Mobile communication system. The hardware impairments at the RF front end in MMW needs further study. For example, according to current investigation, one of the main bottlenecks to support 256QAM may be PLL phase noise, which may not leave too much room for further degradation due to other TX path non-linearity. Even the legacy solution to mitigate the RF non-linearity may not be effective any more. Furthermore, FR2 BS may compose of more TRU and large antenna array size. This may bring more challenging to maintain the same linearity level as sub-6GHz frequency range. 
Observation 3: More challenging would be encountered by MMW BS to keep necessary linearity. 
In addition, as experience in LTE, to support high order modulation as 256QAM, the price of power reduction would pay to make sure linearity. Hence the cell coverage would also be harmed to exchange spectrum efficiency enhancement. If we consider the total user throughput rather than the throughput for UE with high geometry only, the total user throughput may not have significant difference between with and without 256QAM cases. Consequently, it is apparent that to support 256QAM with power back-off would result in higher cost due to implementation complexity, lower power efficiency and cell coverage reduction. However, whether it could bring in system gain of spectrum efficiency and/or peak date rate would be uncertain and doubtable.  
[bookmark: OLE_LINK1]Observation 4: to support 256QAM with power back-off would definitely result in higher cost, lower power efficiency and cell coverage reduction. However, whether there could be system gain of spectrum efficiency and peak date rate is still dubious. 
Conclusion
In this contribution we provide our view on 256QAM for FR2 NR BS. It is suggested that to have more study before attempting to conclude corresponding requirement. 
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