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1. Introduction
This contribution proposes the requirement of frequency error for Pico Node B in E-UTRA system.
2. Discussion
Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation. For the E-UTRA system the frequency error requirement should be specified separately for different base station classes. In the present E-UTRA system, the requirement of frequency error for wide area BS is 0.05 ppm [1], corresponding to an offset of 100Hz at 2GHz.
As we know, the total offset with which the mobile must be able to successfully decode signals is composed of two aspects: the frequency error and the maximum Doppler shift. For wide area BS, the mobile has to be designed to work with a Doppler shift caused by speed less than 120km/h in order to maintain high performance. For Pico BS, the mobile speed is assumed much lower. Therefore the frequency error may be relaxed to some extent for Pico BS class based on the same UE decoding capability. 
On the other hand, the effect on the SNR of OFDM systems due to the frequency error has been investigated in many literatures. The frequency error attenuates the desired signal and causes inter-carrier interference, thus reducing the SNR. The SNR degradation increases monotonically as the frequency error increases and the system performance decreases greatly due to the SNR degradation. Moreover, the system operating at high SNR values suffers more SNR loss than the system operating at low SNR values. For this reason, it is much more sensitive to the frequency error when high order modulation is applied. 
In order to evaluate the impact of frequency error on high order modulation, simulations are carried out with basic simulation assumptions in Table 1. The frequency offset is not estimated and corrected by the UE during the simulation so that the simulation results don’t depend on the UE receiver implementation.
Table 1 simulation assumptions
	Parameter
	Value

	Physical channel
	PDSCH

	Channel bandwidth
	10MHz

	Carrier frequency
	2GHz

	Antenna configuration
	1x2 SIMO

	Noise Model
	AWGN

	MCS
	64QAM 3/4

	Channel estimation
	Practical channel estimation 

	Frequency error estimation
	without


Figure 1 shows the BLER results of PDSCH in case of frequency error. Three curves have the same simulation assumptions except the magnitude of frequency error.
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Figure 1: BLER results

The impact of frequency error on the BLER is clearly visible. Obviously, the BLER increases gradually along with the frequency error increasing comparing with no frequency error. As can be seen, the performance loss is only about 0.5dB when the frequency error is 0.1ppm, but the loss is increasing greatly when the frequency error is larger than 0.1ppm.
Based on this, the requirement of frequency error for Pico Node B could be relaxed to 0.1ppm without significant performance loss even if there is no special frequency offset correction in UE receiver. So the preferable frequency error may be set at 0.1ppm.
3. Conclusions
In this contribution, the base station frequency error requirements for Pico Node B in E-UTRA system are presented. Based on our analysis, we propose to set the frequency accuracy at 0.1ppm.
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