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1 Introduction
New work item on 256QAM DL support for FR2 was approved in RAN#83 [1]. Phase noise for FR2 was discussed in [8] in last RAN4#92 meeting. In the contribution, we provide further considerations and views on TX impairment for FR2.
2 Discussion

On RF impairment, extensive studies were made during the NR Rel-15 phase. [8] summarized the studies on phase noise. For the base station or device intended to support 256 QAM, -36 dBc ~ -39.5 dBc phase noise performance is achievable as shown in figure 2-1 and 2-2. More details can be found in [8].
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Figure 2-1: Example of measured phase noise for 28 GHz
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Figure 3. Closed-Loop Phase Noise at 15 GHz





Figure 2-2: Closed-Loop Phase Noise of TI LMX2595 at 15 GHz from [7].

Other than phase noise, TX non-linearity, digital part and IQ imbalance also have impact to the overall signal quality. On BS FR2 transmitter, one dominant aspect TX non-linearity. For 256 QAM we adopt 3.5% EVM as the target limit, and the corresponding SNR is ~29 dB. In order to achieve the target EVM limit, some power back-off is needed. It should be noted that power back-off will also be need to support for high MCS 64QAM. Table 2-1 shows one example of EVM budget on BS TX. From the EVM budget it can be found that less than 3% EVM is achievable for BS TX. The presented result is an example and should not be considered as minimum requirements.
Table 2-1: Example of EVM budget
	Tx EVM contributor 
	EVM (%)
	SNR(dBc) 

	TX non-linearity
	1.80%
	34.9

	Digital part
	1.50%
	36.5

	Phase noise 
	1.60%
	35.9

	IQ imbalance 
	0.80%
	41.9

	Total 
	2.95%
	30.6


3 Conclusion
Based on the study on the feasibility of support 256QAM, 
Observation: TX impairments on BS side do not limit the support of 256 QAM.
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