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1. Introduction

In the RAN1#72 email discussion about S-UMTS simulation assumptions, an issue on inter-carrier interference (ICI) modelling absorbed much interest. The views on the issue were summarized as below:
· No ICI assumed for both standalone case and carrier aggregation case.
· ICI should be modelled to investigate how much UMTS carrier bandwidth can be squeezed.
In this contribution, we will raise a simplified modelling method of ICI for discussion.
2. Discussion
To achieve higher spectral efficiency, UMTS carriers can be deployed with central frequency distance less than 5MHz, illustrated in Figure 1. In the following the impact of ICI due to this kind of deployment is investigated. 
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Figure 1: UMTS carriers with central frequency distance less than 5MHz
Two UMTS carriers are considered with the central frequency distance less than 5MHz. The data processing procedure is illustrated in Figure 2, i.e. UMTS signal generation, transmit filtering and receive filtering. Note that these two UMTS carriers are assumed co-located and the pathloss is assumed identical for simplicity. Here 49th order RRC filter with roll off factor 0.22 is assumed for both transmit and receive sides.
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Figure 2: ICI modelling of two adjacent carriers
Figure 3 provides the PSD right after transmit filter with central frequency distance 4.2MHz. Since central frequency distance is less than 5MHz, an overlapping with a maximum value about -8dB on frequency domain can be observed.
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Figure 3: PSD of two adjacent UMTS carriers with central frequency distance =4.2MHz after transmit filter
Figure 4 provides the PSD right after receive filter with central frequency distance 4.2MHz. It can be observed that the frequency overlapping can be greatly mitigated by receive filter, e.g. an overlapping with a maximum value is down to about -16dB.
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Figure 4: PSD of two adjacent UMTS carriers with central frequency distance =4.2MHz after recive filter
Normalized interference power versus central frequency distance is given in Figure 5, with the total power of target cell in 5MHz is normalized to 0dB. It can be observed in case of 4.8MHz central frequency distance, the interference power due to ICI is about -50dB, which is negligible; while in case of 4.2MHz central frequency distance, the interference power due to ICI is below -25dB, which is minor. 
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Figure 5: Normalized Interference power of neighbour carrier

Link performance loss due to ICI is given in Table 1. It can be observed that given Ior/Ioc = 10dB, the link performance loss is 0.0004dB assuming 4.8MHz central frequency distance, while 0.09dB assuming 4.2MHz central frequency distance. 
Table 1 Link Performance Loss due to ICI
	Central Frequency Distance
	Link Performance Loss in case of Ior/Ioc=10dB

	4.2 MHz
	0.0911 dB

	4.4 MHz
	0.0092 dB

	4.6 MHz
	0.0009 dB

	4.8 MHz
	0.0004 dB


The evaluation results show that the interference level in case of central frequency distance no less than 4.2MHz is below -25dB, and the link performance loss in case of Ior/Ioc=10dB is 0.09dB. Therefore it can be concluded that there is minor performance loss in case of central frequency distance no less than 4.2MHz.
3. Conclusion
In this contribution, we analyze ICI modelling due to central frequency distance of UMTS adjacent carriers less than 5MHz. Evaluation results show there is minor performance loss in case of central frequency distance no less than 4.2MHz.
4. References
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