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1 Introduction
New work item on 256QAM DL support for FR2 was approved in RAN#83 [1]. Several contributions were submitted to RAN4#91 on the analysis and simulations on 256QAM DL support in FR2. In the contribution, we provide some considerations and views on Phase noise for FR2.
2 Discussion

On RF impairment, extensive studies were made during the NR Rel-15 phase. One of the key factor on TX/RX impairment is phase noise. Table 2-1 shows the integrated power after CPE compensation. The first two are adopted in the simulation.
Table 2-1: examples of integrated phase noise from phase noise models
	Phase noise model
	integrated phase noise after CPE compensation  （dBc）(SCS=120KHz)

	Huawei_ 30G_ BS _R4-1701315 (Example 2 in TR 38.803)
	-33.99 

	Ericsson_30G _CMOS_R4-1701165 (Example1 in TR 38.803)
	-28.66 

	Nokia_30G_100K_ R4-1700725
	-28.39 

	Samsung _30G_ParaSetB _R1-163984
	-29.83 

	Docomo_30G_R1-163113
	-37.57 


For the base station or device intended to support 256 QAM, the phase noise can be further improved. For example for BS, to achieve a lower phase noise level, GaAs-based design and relative higher power consumption can be assumed. Figure 2-2 shows an example of measured phase noise performance for 28 GHz which provides better than -36 dBc integrated phase noise. Furthermore, as shown in Figure 2-2, [6] includes a measured example which has even better phase noise performance.
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Figure 2-1: Example of measured phase noise for 28 GHz
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Figure 2-2
Example of measured phase noise behavior for a phase locked VCO multiplied to ~28 GHz

[7] show an example of the phase noise at 15 GHz from a commercially available component, which results -45.5 dBc SSB phase noise. The estimated phase noise is about -39.5 dBc according to Leeson’s equation.
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Figure 3. Closed-Loop Phase Noise at 15 GHz





Figure 2-3: Closed-Loop Phase Noise of TI LMX2595 at 15 GHz from [3].

Hence it can conclude that better phase noise than model used in the simulation is achievable for the BS and UE which choose to support 256QAM.
Observation: Better phase noise than the models used in the simulation is achievable for the BS and UE which choose to support 256QAM.
3 Conclusion
Based on the study on the feasibility of support 256QAM, 
Observation: Better phase noise than the models used in the simulation is achievable for the BS and UE which choose to support 256QAM.
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