3GPP TSG-RAN WG4 Meeting #82bis        





        R4-1703528
Spokane, USA, 03 - 07 April 2017

Source: 
Huawei, Hisilicon
Title: 
Phase noise model for above 6 GHz 
Agenda Item:
10.3.1
Document for:
Discussion
1 Introduction
At carrier frequency above 6 GHz, phase noise becomes significant and could result in performance degradations if not considered properly.  In last Athens meeting, it was approved to model the total oscillator PSD by using a PLL-based model in the phase domain including the impact of reference clock, loop filter noise and VCO sub-components in RAN4 [1]. 

In this contribution, we provide parameters for each sub components parameters for proposed phase noise models.
2 Discussion
2.1 Fabrication Methods and Materials
While there are many different fabrication methods, the most common fabrication materials are CMOS, GaAs, SiGe and GaN. With a review of the state of the art [8]-[25], a summary on the phase noise level achieved by different fabrication methods and materials is given in Figure 2.  From this it can be seen that:

Observation 1: For 30GHz band, the typical phase noise level measured at 1 MHz offset is from -114 to -93 dBc/Hz, while that for 70 GHz band is from -108 to -81 dBc/Hz.
While GaAs-based devices can provide a lower phase noise level, it is still expensive and power-consuming. The CMOS-based devices are available at lower cost and have less power consumption. Taking the cost and power constraint at the UE side into consideration, it appears reasonable to assume CMOS-based design for the UE side. On the other hand, for the BS side, GaAs-based design may be assumed.
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Figure 2. A brief summary of the phase noise level achieved by different fabrication methods and materials
2.2 Proposed Model and Parameters
In this contribution, we utilize the PLL-based phase noise model to express the phase noise REF eq1 \p \h 
. To be specific, the PSD of the phase noise is characterized by:
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FOM is the figure of merit, [image: image9.png]


 is the carrier frequency and P is the consumed power. After reviewing the recent literature [27]-[35], based our expectation for the phase noise level achievable with reasonable cost and power consumption, we propose to consider the following parameters for the phase noise model at the UE (CMOS-based) and BS (GaAs-based) side, respectively (see Table 1). The PSD of the proposed phase noise models at both UE and BS side for 30 GHz are depicted in Figure 4.
Table 1. Parameters for proposed phase noise models
	
	Model 1, UE, Loop BW = 187kHz
	Model 2, BS, Loop BW = 112kHz

	
	REF clk
	PLL
	VCO V2
	VCO V3
	REF clk
	PLL
	VCO V2
	VCO V3

	FOM
	-215
	-240
	-175
	-130
	-240
	-245
	-187
	-130

	fz
	Inf
	1.00E+04
	50.30E+06 
	Inf
	Inf
	1.00E+04
	8.00E+06 
	Inf

	P (mW)
	10
	20
	20
	10
	20
	50

	k
	2
	1
	2
	3
	2
	1
	2
	3
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Figure 4. PSD of proposed phase noise model at both UE and BS side
3 Conclusion
Based on the discussions in this paper, it is proposed to take the parameters in Table 1 into account for the phase noise model above 6 GHz.
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