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1 Introduction
In case of frequency error between adjacent component carriers, there will be inter-component carrier interference. Depending on specific implementation structure, the adjacent component carriers may or may not experience different carrier frequency error. However, in order to specify the frequency error for LTE-A eNB transmitter, it is necessary to evaluate the performance degradation if frequency errors occur.
2 System Modelling for Frequency Error Evaluation 
In the system we used to evaluate the impact of the frequency error, we use independent local oscillators for the two adjacent carriers. The two carriers have the identical PSD (power spectrum density) level. The component carrier with frequency error is named the “offender carrier”, and the carrier without frequency error 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 could represent the different interference level 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. 
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Fig. 1 System for Frequency Error Evaluation
3 Simulation Results

Frequency errors ranging from 0 to 200 Hz are imposed to the offender carrier. At the EVM measurement block for offender carrier the carrier the frequency offset correction is disabled. Therefore the EVM across the band of offender carrier is mainly caused by carrier frequency error, while the EVM across the band of victim carrier is mainly caused by interference from adjacent carrier. EVM caused by frequency error, 10Hz, 50Hz, 200Hz, respectively are plotted in Fig.2.
4 Discussion and Conclusions

From Fig.2 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 and absolute frequency error in the offender carrier (compared with the bandwidth of sub carrier).
In conclusion, frequency error between adjacent carriers could results in degraded performance. However the cross carrier interference level measured by EVM is very small, which imply that the frequency error requirement for LTE Rel-8 is sufficient, even if the two carriers use different local oscillators. 
Worth to note is that the time offset between two component carriers would also possibly introduce cross component carrier interference. The solution to avoid this issue is to locate the start point of the symbol at the reduced CP, as illustrated below. 
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Fig. 2: EVM caused by frequency error
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