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1 Introduction

During the discussion of the rate matching proposal [1] in RAN1#48 concerns were expressed on the irregularities of UTRAN rate matching. This led to the conclusion that the rate matching proposals should be evaluated with the QPP interleaver agreed in LTE. However, further analysis shows that the irregularities are not overcome by changing the turbo encoder’s internal interleaver; rather, they stem from the interaction between the turbo encoder and the rate matcher. With this in mind, the remainder of this document contains further discussion and proposal for the way forward regarding rate matching for LTE.
2 Proposal
The core Rel-99 rate matching algorithm, which in its basic form is also part of further UTRAN releases, is defined in an optimum way i.e. such that the distance between adjacent punctured bits is constant (within the constraints of quantization, but even this is averaged out when considering distance to next but adjacent punctured bit, effectively avoiding weak areas of the code) [2][3]. This guarantees the best performance for a vast majority of coding rates. Unfortunately, for some high coding rates such a formulation was found to lead to performance irregularities; the usage of such high coding rates and hence the presence of irregularities were not anticipated during Rel-99 work.
Summarizing, while the core Rel-99 algorithm has some isolated problems, these are well known and can be avoided in practice by appropriate scheduling. Outside the problem areas, the algorithm is performance optimized, well understood, stable and well tested.
Thus, the following points summarize our view regarding LTE rate matching:

· Adopt core Rel-99 ‘as is’, i.e. without modification.
· Should this be felt insufficient, adopt the dithering method proposed in [4].

Furthermore, we believe that the following issues should be addressed during the analysis of any alternative rate matching proposals:
· Simulations are needed to proof such proposals, i.e. demonstrate lack of unexpected performance irregularities.
· A comprehensive comparison against the Rel-99 core algorithm is required to ensure no performance penalty outside the critical coding rates.

· The rate matching algorithm should support robust HARQ. This can be achieved in a number of ways; in particular, a ‘signalled RV’ approach is preferred, giving the scheduler the option to choose self-decodable transmissions (in DL).
· The testing effort should be reasonably low.
· A single rate matching algorithm should support both puncturing and repetition.

· It should be possible to use the same algorithm for rate matching turbo and convolutionally coded data.

· Sufficient algorithm description should be provided, to enable performance cross-verification.
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