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Design of a hardware-friendly turbo interleaver for 3GPP-LTE

Yao Yanbin® ™ ™ | Zhou Yiqging™ ™ , Lin Jiangnan™ ™ ™" | Xiao Fang™ "
( " Wireless Communication Research Center, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190)
( ™ Beijing Key Laboratory of Mobile Computing and Pervasive Device, Beijing 100190 )
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract
The optimization of the hardware design of quadratic permutation polynomial (QPP) interleavers for 3GPP-LTE
was studied, and a scheme for design of zero-delay, low-complexity QPP interleavers was presented. The design
scheme can simplify the complex computations defined by OPP interleavers at the algorithm level, and it makes an
optimized OPP interleaver be readily mapped onto its hardware circuit under a low cost because of the benefit from
the optimization. The implementation result shows that the proposed scheme can greatly reduce the complexity of
hardware implementation compared to traditional approaches, and the area of the designed interleaver is only
0.040mm’ under the technology of CMOS 40mm. Furthermore, the designed interleaver reveals its zero-delay prop-
erty, and the ability to effectively improve the efficiency of Turbo decoding. Actually, after putting the whole Turbo
decoder into practice, the decoder can work at 400 MHz, the area of which is only 0. 82mm’ while the peak deco-
ding throughput can reach 572. 85Mbps with 10 half-iterations.
Key words: long term evolution (LTE), Turbo, quadratic permutation polynomial ( QPP), interleaver,
ASIC design, zero delay, low complexity



