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1. Introduction

The existing TML decoder, [1], requires significant complexity, 32-bit multiplication and intermediate memory access.  This complexity is examined in [2].  Several contributions have addressed this problem: [3], [4], [5], [6], and [7].  Different techniques have been used to achieve the goal of reduced complexity.  We provide some criteria to evaluate implementation complexity.  
2. Computational Resources
To evaluate these proposed techniques we list resources related to reduced complexity implementation.  These resources are considered available in planned hardware, programmable DSPs and ASIC implementations.  
· 16-bit memory for input, intermediate and output.

· Arithmetic logic unit supporting 32-bit operations.

· Multiplier supporting single cycle 16-bit multiplications.
Appropriate instructions and corresponding cycle counts are shown in Table 1.  Estimates of complexity should count the cycles corresponding to all operations, including memory accesses.  In estimating complexity of memory access the complexity of address generation must be included for fast algorithms that access nonsequential addresses.
Table 1 Cycles per instruction

	Instruction
	Cycles

	16-bit add
	1

	16-bit add
	1

	16-bit multiply
	1

	16-bit multiply accumulate
	1

	32-bit add
	1

	32-bit shift
	2

	16-bit memory access
	1

	Address Generation
	0/1/?


Resource demands:

Memory size, access rate, and addressing complexity place demands on the memory resource.  In evaluating different algorithms the resource demands and cycle estimates should be used.

3. Unification
The techniques presented use three general techniques: alternative transform definition, normative shifts, and modified quantization.  Each of these techniques is able to implement decoding in low complexity assume 8-bit source data.  There is interest in extending the H.26L codec to support 12-bit source data.  We propose a goal of supporting low complexity decoding with 12-bit source data.  
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