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1. Introduction

The scalability of the single-carrier requirements to two component carriers was discussed in the RAN4 #57AH meeting. Though there was no agreed conclusion has been drawn, two alternatives about the impact/modeling of the frequency error were proposed to be evaluated. 
Two alternatives in [1] are repeated as follows.

Option 1: Model the frequency error in simulations targeting for the minimum requirements as proposed in R4-110057. The frequency error would be not modeled in the actual conformance test setup but would be subject to the TE implementation. 
Option 2: Do not model the frequency error in simulations targeting for the minimum requirements. Mandate a low frequency error (e.g. using a common frequency reference) in the test equipment. Feedback from TE vendors would be needed to assess the feasibility of this alternative. 

In this contribution we provide our views regarding the impact on minimum performance of the relative frequency error between two component carriers according to the way forward agreed in [1].
2. Discussion
It has been preliminarily agreed that the relative frequency error between the component carriers is up to about 100Hz. The ratio of the frequency error to the bandwidth of the subcarrier (15 kHz) is less than 0.7%. Because the frequency error is small relative to the bandwidth of the subcarrier, the degradation of the UE demodulation performance would be small due to ICI in most cases. On the other hand, there is still guard band which will reduce the impact of ICI for intra band continuous Carrier Aggregation. 
The frequency error is mainly produced by using different local oscillators for two component carriers. In view of BS, in the situation of two component carriers, it generally uses a common oscillator, which means very low relative frequency error between them. Even though different oscillators are used, algorithms would be used in baseband to decrease the frequency error. So the frequency error may be less than 100Hz for typical BS.
Based on the above two points, we think that we need not to model the frequency error in simulations targeting for the minimum requirements. So far, it seems that the problem leaves to the test equipment. Using a common frequency reference in test equipment is feasible in a conservative point of view, so once feedback from TE vendors is positive, this would be our first choice.
As discussed above, we think that Option 2 is a better choice.
3. Conclusion
In this contribution, more discussion on impact of relative frequency error between two component carriers on minimum performance requirement concerning CA is given. And the following is proposed. 

Proposal 1: Regarding the impact/modeling of the relative frequency error between the component carriers, option 2 is prefered.
4. References

[1] R4-104988, “Proposed way forward for CA performance requirements”, Ericsson, ST-Ericsson
[2] R4-104387, “Test coverage for CA and impact of frequency error”, Ericsson, ST-Ericsson
[3] R4-104387, “Demodulation and CSI requirements for downlink carrier aggregation”, Renesas Electronics Europe
