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1 Introduction

In case of contiguous carrier aggregation, depending on specific implementation structure (such as the selection of LO as well as the design of PLLs), the carrier frequency for adjacent component carriers may or may not experience uncorrelated phase noise. This paper evaluates the performance degradation due to inter-component carrier caused by phase noise.
2 System Modelling for Phase Noise Evaluation
In the system we used to evaluate the impact of the frequency error, we assume one component carrier has a “clean” carrier frequency, and the other component carrier uses a carrier frequency with “bad” stability expressed in phase noise. The two component carriers have the identical PSD (power spectrum density) level. The phase noise will damage the orthogonality between the two carriers, which results in inter-component carrier interference. The component carrier with phase noise is named the “offender carrier”, and the component carrier with clean carrier frequency is name the “victim carrier”, which is a carrier with 100RBs in 20MHz. In our evaluation, the offender carrier can be either a 1.4MHz channel with 6 RBs fully loaded, or a 20MHz carrier with 100RBs fully loaded, which represent the different interference levels between adjacent carriers. 

The interference level across the whole band of the victim carrier is measured in terms of EVM. Fig.1 shows the overall structure. 

[image: image1]
Fig. 1 System Model for Phase Noise Evaluation

Fig. 2 shows the PSD of the imposed phase noise which would represent an oscillator with average to low quality level. The PSD level is -70dBc at 1 kHz offset and -90dBc at 100 kHz offset. In our simulation, the total carrier power is -20dBm.
3 Simulation Results

The imposed phase noise distorted the offender carrier that can be equivalent to noise level measured by EVM of 2.4%. At the same time, the phase noise damaged the orthogonality between adjacent component carriers as well, and the interference to victim component carrier can be measured by EVM across the band. The results are plotted in Fig.3.
4 Discussion and Conclusions

From Fig.3 it’s clear that the RBs closer to the offender carrier experience the strongest interference. As far as the RBs in the victim component carrier move away from the offender carrier, the interference level decays to a level which could be neglected. This interference level is also linearly proportional to the power level in offender carrier.

In conclusion, phase noise introduces inter-component carrier interference. However the cross carrier interference level measured by EVM is very small which implies that the impact of phase noise can be neglected in the some specific implementation structures.
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Fig. 2: PSD of the carrier frequency with phase noise
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Fig. 3: Impact of inter-component carrier interference measured by EVM
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