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Abstract

This document reports the key points of the partial proposal made by STMicroelectronics presenting a class of rate compatible LDPCC to be adopted as an optional coding technique.
This document reports the key points of the partial proposal described in IEEE 802.11-04/0898r0 and presented during Berlin’s meeting (IEEE 802.11-04/0900r4). The partial proposal introduces a class of LDPCC to be adopted as an advanced optional coding technique for the 802.11n standard. The proposal is also included in the WWISE full proposal (IEEE 802.11/04-0886-03-000n, “WWiSE group PHY and MAC specification” and IEEE 802.11/04-0935-03-000n “WWISE complete proposal presentation”).
The main features of the proposal are listed below:

· Proposed LDPCCs are structured; structured means that parity check matrix is decomposed in square sub-block of size W = 27; each sub-block is a null matrix or a superposition of one or multiple cyclically shifted diagonals; the lower right sub-block is a bidiagonal block to allow efficient encoding;

· The available block sizes are 1944, 1296, 648; sizes are selected to minimize padding in the case of 54 data carriers (see WWISE proposal);

· The available code rates for each block size are 1/2, 2/3, 3/4, 5/6.

· Code rate higher than 1/2 are obtained through a row combining procedure starting from the mother parity check of size 1/2. Thus only three matrix prototypes are defined, one for each block size.

· The codes, although not designed for variable sub-block sizes, are compatible with the approach to inflate and deflate block sizes through a change of W. Potentially a single mother parity check can provide all the block sizes and code rates.
· A decoder, compatible with all the aforementioned rates and block sizes, requires approximately 600Kgate to be implemented. The estimate includes memories and routing extra area and assumes a throughput of approximately 300 Mbps with a clock frequency of 240 MHz.
· Other block sizes and different sub-block size W can be designed without changing the design flow and adopting the same criteria.

· Layered Belief Propagation is easily enabled if the superposition of two or more shifted diagonals is avoided and the lower right sub-block is modified. Modifications preserve the encoding through back-substitution.

· The flexibility of the present approach results in a straightforward portability of the decoder design to other standards, for example 802.16e.
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