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1. Introduction
Several inter-cell interference mitigation techniques have been discussed and proposed for OFDM based evolved UTRA downlink transmission schemes [1]. In this contribution, we further discuss inter-cell interference mitigation techniques especially comparing the bit repetition and symbol repetition. The bit repetition could be carried out by rate matching algorithm of earlier releases of UTRA. The symbol repetition is carried out by repeating symbols after modulation. In order to enhance the interference mitigation performance of symbol repetition, we have proposed symbol repetition with coordination (Coordinated Symbol Repetition: CSR) [2]. In CSR, the mappings of the repeated symbols are common among adjacent cells. We evaluate the performance of bit repetition and symbol repetition with coordination (CSR).

2. Comparison of bit repetition and symbol repetition
As discussed in previous meetings, repetition (or spreading) is a candidate of inter-cell interference mitigation method. The repetition can be implemented by bit level and/or symbol level.
Figure 1 shows simplified channel coding chain with bit repetition. Bit repetition is performed in the rate matching block. Figure 2 shows simplified channel coding chain with bit and symbol repetition. Both bit repetition and symbol repetition can obtain interference whitening effect and frequency/time diversity effect. In addition, for symbol repetition, when the mappings of the repeated symbols are common among adjacent cells, i.e. Coordinated Symbol Repetition (CSR) [2][3], UE can perform inter-cell interference cancellation by using e.g. MMSE receiver. 

With having coordinated symbol repetition, one can further adjust symbol repetition factor in addition to bit repetition factor. The symbol repetition factor can be adjusted based on e.g. channel environment, inter-cell interference power or UE geometry etc. For example, under strong inter-cell interference environment, increasing the symbol repetition factor to enable interference cancellation would be more effective than increasing bit repetition factor (or decrease puncture ratio) under same coding rate as a whole. In other words, it would be better that redundancy would be used for interference cancellation by coordinated symbol repetition.
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3. Performance Evaluation

We compared the block error rate performance of conventional bit repetition and symbol repetition with coordination (CSR). 

3.1. Simulation Assumptions

A two-cell model with one target cell and one interfering cell is assumed in this simulation. Table 1 shows the simulation assumptions. The same information bit rate is used in both cases and the overall coding rate is set to 1/4 for both cases. For the bit repetition, the output bits of the rate 1/3 turbo coder are repeated by rate matching in order to achieve an overall code rate of 1/4. For the symbol repetition, the output bits of the rate 1/3 turbo coder are punctured to rate 1/2 and symbol level repetition in frequency domain is carried out with a repetition factor of two. In the symbol repetition case, the mappings of the repeated symbols are coordinated between target and interfering cells. 
Table 1 Simulation assumptions

	Transmission BW
	10MHz

	Sub-frame duration
	0.5ms

	Sub-carrier spacing
	15kHz

	Sampling frequency
	15.36MHz

	FFT size
	1024

	Number of occupied sub-carriers
	601(DC sub-carrier is null)

	Decoder algorithm
	Max-Log-MAP with 8 iterations

	Modulation
	QPSK

	Channel environments
	Typical Urban 3km/h

	Channel estimation
	Ideal

	Channel coding and repetition
	Turbo code as 1/3

Bit repetition 
:
Rate matching repeat to 1/4

Symbol repetition:
Puncturing to 1/2 by bit level and then




symbol level repetition to 1/4.


3.2. Simulation Results

Figure 3 shows the block error rate performance of the bit level repetition and the coordinated symbol repetition. With the coordinated symbol repetition, the interference from other cells can be mitigated by means of MMSE reception, while bit repetition fails to mitigate interference. 
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Figure 3 Simulation results 

4. Conclusion

In this contribution we compared the performance of bit repetition to the symbol repetition with coordination. With the coordinated symbol repetition, the mappings of the repeated symbols are coordinated among adjacent cells in order to allow efficient interference cancellation at UE. The simulation results show that the symbol repetition with coordination (CSR) is efficient to mitigate inter cell interference.
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