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Abstract

In this contribution we compare and contrast the optimum 256-state, 8-PSK trellis code with the 256-state, 8-PSK PBCC proposed by Texas Instruments for the 22 Mbps mode of 802.11g.. We show that the PBCC offers no performance advantage over the optimum 256-state, 8-PSK trellis code published in the literature over 14 years ago.

1. Introduction

In this contribution we compare and contrast the properties and performance of the 256-state, 8-PSK PBCC code, proposed by Texas Instruments and the optimum 256-state, 8-PSK trellis code published in the literature by Ungerboeck
. The optimum code, optimum in terms of free distance, has the parity check coefficients, H(D), given by
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and can be implemented using the circuit shown in Figure 1.

This form of the optimum code has the obvious disadvantage that the trellis cannot be terminated as easily as a feedback-free code, so for convenience we convert the code to feedback-free form using the approach of Porath
.
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In polynomial form, the generator matrix, G(D), is given by :
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2. Comparison of Code Performance

The free distance of the PBCC can be shown to be 7.17 (ignoring the degradation caused by the “digital” PSK mapping scheme) whereas the free distance of the optimum code can be shown to be 7.52. This gives the optimum code a performance advantage of 0.2 dB in asymptotic coding gain relative to uncoded QPSK. Note that the PBCC requires a special 8-PSK mapping scheme whereas the optimum code uses natural mapping.

When the difference in free distance is this small, it is necessary to determine the exact error performance in order to assess which is truly the better code. Other factors, such as the error coefficient
 and the next distance
 can cause the free distance parameter to be an inadequate reflection of the codes’ true performance.

To this end, we resorted to the inevitable Monte-Carlo simulation techniques. The simulation used packets of 1000 octets in an Additive White Gaussian Noise (AWGN) channel. For each point on the curves, 10,000 trials were used in order to obtain the degree of accuracy required.

In Figures 3 and 4 we compare the Bit Error Rate (BER) and Packet Error Rate (PER) performance, respectively, of the two codes, both decoded using a full-state MLSE. As can be seen from these curves, the difference in performance between the two codes is unmeasurable.
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Figure 4 : PER Comparison of PBCC and Optimum Code for 1000 Octet Packets
3. Summary

In this contribution, we have shown the PBCC proposed in 802.11-00/384 offers no performance advantage over the optimum code, published in the technical literature 14 years ago.  Thus, we are dubious of the “optimal code” claims made in contribution 802.11-01/065r1.   

Figure � SEQ Figure \* ARABIC �1� : Feedback Realisation of Optimum 256-State 8-PSK Trellis Code
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Figure � SEQ Figure \* ARABIC �2� : Feedforward Realisation of Optimum 256-State 8-PSK Trellis Code
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Figure � SEQ Figure \* ARABIC �3� : BER Comparison of PBCC and Optimum Code for 1000 Octet Packets
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� Number of error paths with distances equal to the free distance.


� The second smallest distance of an error path.
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