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Abstract

This document summarizes the partial proposal on Duo-Binary Turbo Codes (specified in IEEE802.11-04/904).  Information has been taken from the following documents:  IEEE802.11-04/902 (CC disclosure), IEEE802.11-04/903r1 (presentation), and IEEE802.11-04/1382 (complexity estimates).
Introduction to Turbo Codes
Introducing a more powerful error-correcting code is one of the possible enhancements considered for 802.11n standard and represents a significant step towards the target throughput enhancements. Turbo Codes are one of the candidate schemes. Since their discovery, they have been improved on several aspects: simpler decoding algorithms (Max-Log-MAP,…), performance improvements (enhanced permutations, circular encoding,…), increased flexibility and throughput (parallelism)… All these improvements have led to their introduction in several standards (UMTS, IEEE 802.16, DVB-RCS, DVB-RCT,…) and are enhanced with the latest of convolutional Turbo Codes, the Duo-Binary Turbo Codes, which are proposed as advanced forward error-correcting schemes for the future standard IEEE 802.11n.
Advantages
The Duo-Binary Turbo Codes differ from previous classical convolutional Turbo Codes (used in UMTS) by the simultaneous encoding of two data bits instead of only one.  Duo-Binary Turbo Codes enjoy several advantages:
· Reduction in latency and complexity per decoded bit, which is estimated 35 % lower than binary Turbo Codes.
· Better convergence in the iterative decoding process
· Thanks to their improved permutation, the asymptotic performance has been improved 
· High flexibility: all coding rates are possible through puncturing, and the Duo-Binary Turbo Code can be adjusted to any frame size by modifying only four values which parametrize the internal interleaver. 
· Peformance vs complexity trade-off flexibility by adjusting for example the number of iterations.  Turbo Codes do not require large numbers of iterations to achieve significant performance gains.
· Turbo Codes are a mature technology. The hardware implementation is well controlled. 
· Turbo Codes will perform well independent of the configuration: with MIMO techniques, increased bandwidth, etc.
Performance
· Gains up to 4 dB (AWGN) and 3 dB(channel D) over .11a convolutional code (SISO configuration). 

· TC outperforms ST-Micro LDPC code by 0.9 dB (8 iterations) and 0.7 dB (6 iterations), at FER=10-2., see below.
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Complexity  
Complexity estimates, based on post synthesis results, with 0.13 μm, 8192 bit frames, and a clock rate of 200 MHz.
	Decoder complexity (mm²)
	Decoded bitrate @ 8 iterations
	Decoded bitrate @ 5 iterations

	2.35
	100 Mbps
	160 Mbps

	2.93
	150 Mbps
	240 Mbps

	3.14
	200 Mbps
	320 Mbps

	4.28
	300 Mbps
	480 Mbps


~1 dB gain over LDPC, w/ 8 iterations FER=10-2


(LPDC Results taken from 11-04-0900-04-000n)
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