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1. Introduction

In the following contribution we estimate the additional UE complexity required to handle WCDMA MIMO reception. 

We have chosen a baseline HS-PDSCH reception scenario including 15 codes, TX diversity (STTD) transmission, and RX diversity (GRAKE2) receiver. Assuming a MIMO transmission scheme according to the S-PARC concept, we have then roughly evaluated the complexity of two receiver architectures for 2x2 MIMO in terms of the operation count, as a fraction of the WCDMA BB in a typical Category 10-capable terminal. 
In the Appendix an outline of the assumed implementations are described.

2. Results

The results may be summarized as follows:

	Functional block
	Baseline 
complexity, % of total WCDMA BB
	SIC receiver 
increment, % of 
total WCDMA BB 
	Parallel receiver increment, % of 
total WCDMA BB

	Chip buffering
	5
	+11
	0

	Demodulation
	6
	+11
	+9

	HARQ buffering
	8
	+8
	+8

	Decoding
	6
	+6
	+6

	Total
	25
	+36
	+23


Example. Assuming the total WCDMA BB is 100 mm2, then the chip buffer is assumed to correspond to 5 mm2, and a SIC receiver chip buffer will correspond to 16 mm2, that is a tripling of the memory size. 

We have been able to draw the following additional conclusions:

· The most relevant RX structure for comparison with 2x2 MIMO is STTD + Rx-Div.

· MIMO reception may be implemented within the existing HDSPA timing framework

· Different MIMO RX structure options exist, allowing trade-offs between the complexity and MIMO performance

· Estimated complexity growth may be assessed as roughly linear with the number of MIMO streams (offered bit rate), which should be construed as acceptable.

· Area and cost are subject to Moore’s law, which applies even in a few years’ time scale. We can thus expect the availability of terminals with MIMO features and corresponding bit rates at today’s cost or lower.

· Terminal complexity is not a show-stopper in the 3GPP Release 7 timeline perspective and should not be taken as a reason for not considering MIMO in RAN1.

3. Conclusion

An overview of the additional required memory and computational complexity has been given for a WCDMA MIMO configuration. We conclude that

· Different MIMO RX structure options exist, allowing trade-offs between the complexity and MIMO performance

· Estimated complexity growth may be assessed as roughly linear with the number of MIMO streams (offered bit rate), which should be construed as acceptable.

· Area and cost are subject to Moore’s law, which applies even in a few years’ time scale. We can thus expect the availability of terminals with MIMO features and corresponding bit rates at today’s cost or lower.

Appendix

In the figures below we describe the general outline of the baseline HS-DSCH receiver, Figure 1, SIC-GRAKE receiver with sequential implementation, and parallel GRAKE receiver for MIMO.
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 Figure 1: Baseline HS-DSCH receiver.
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Figure 2: SIC-GRAKE receiver.
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Figure 3: Parallel G-RAKE receiver for MIMO.
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