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1. Introduction

In this document we analyze the complexity of the proposed 2X2 MIMO serial interference cancellation (SIC) [1] to the complexity of a 1X2 LMMSE receiver. A block diagram of the receiver for the proposed SIC for a 2X2 MIMO scheme is shown in figure 1 below;
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Figure 1: Block diagram of the proposed SIC in [1] is shown
A complexity comparison for the 1X2 LMMSE to 2X2 LMMSE has been given in [2]. However no complexity estimation for the SIC has been done. In this document we do the complexity comparison for the 2X2 SIC to the 1X2 LMMSE. The total complexity for the receiver has to be calculated based not only upon the logic complexity but also the memory buffering needed. Since both the logic complexity and the memory complexity has to be taken into account, the comparison is done using the total chip area needed to implement the 1X2 LMMSE, the 2X2 LMMSE and the 2X2 SIC.
As shown in figure 1 above a chip/sub-chip level buffering for the received signal from the two antennas is needed. We now do the following assumptions as given in table 1 for calculating the amount of chip level buffering that may be needed;
Table 1: Assumptions for calculating the chip level buffering are given
	Parameter
	

	Buffering for receive antennas
	2

	I, Q
	2

	Number of TTI’s for buffering
	2

	Number of ADC bits/chip
	8

	Oversampling per chip
	1


Based upon the assumptions in table 1, the total chip level buffering can be calculated to be; 
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Equation (1)

As given in equation (1) the total chip level buffering for the SIC is estimated to be 490 Kbits. We now need to do a comparison of the complexity in the terms of the chip area of the (gates+memory) that may be needed to implement the 1X2 LMMSE as compared to the (total gates + memory) for 2X2 SIC. Assuming the gate area density and memory density for 90 nm technology, the relative complexity for the different blocks of the SIC is given in table 2 below. The complexity for the 2X2 LMMSE is reduced compared to [2] to reflect the fact that the 1X2 LMMSE and 2X2 LMMSE in figure 1 may share some of the hardware as given in [1].
Table 2: Breakdown for the estimated complexity for the 2X2 SIC is given
	Parameter
	Relative complexity

	1X2 LMMSE
	1 (baseline)

	2X2 LMMSE (single output only)
	1.8

	Chip level buffering
	2.7

	Other Misc. (Turbo encoding, interleaving, chip level subtraction, SRRC filtering, WHT transform, channel multiplication)
	0.5

	Total relative complexity for 2X2 SIC
	6


2.  Conclusions
The contribution [2] only gives the complexity for 2X2 MMSE compared to 1X2 LMMSE. In this document we calculate the relative complexity for 2X2 SIC. The total complexity for the receiver has to be calculated based not only upon the logic complexity but also the memory buffering needed. Since both the logic complexity and the memory complexity has to be taken into account, the comparison is done using the total chip area needed to implement the 1X2 LMMSE, the 2X2 LMMSE and the 2X2 SIC. Even with a conservative assumption of 3 TTI chip level buffering and a 1X sampling per chip, based table 3 given above, we can conclude that compared to the baseline complexity of 1X2 LMMSE, the complexity of 2X2 LMMSE is ~2X and that for 2X2 SIC is 6X. 
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