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1. Introduction

 The purpose of this contribution is to summarize the features of the LRI interleaver that make it a desirable choice for LTE.  At this point in the current RAN1 meeting, only two candidate interleavers have remained, LRI and QPP.  We provide a brief list of the relevant comparison criteria and show that the LRI interleaver emerges as the more suitable choice.

 Our conclusion is that the two candidates are equivalent in performance and complexity, with the primary difference being their structure: LRI is closely related to the Rel-6 PIL, from which it was derived; while QPP is a new design.  We believe that LRI makes the transition to LTE easier and less risky.
2. Criteria

 Interleavers can be compared on the basis of 1) performance; 2) overall complexity; 3) structure and ease of implementation.  Each of these criteria is briefly discussed below.
1) Performance – At RAN1 in Riga, a set of parameters and procedures was defined for comparing performance of different interleavers in a fair and meaningful way.  Comparative simulations are provided in [1], [2].  Latest performance data for LRI are provided in [3].
 All performance data are easily observed to be virtually identical with, at most, differences of the order of a small fraction of a dB in a few cases.
2) Overall complexity – No parameters or procedures were defined for complexity comparisons, as was done for performance.  Accordingly, an accurate comparison is difficult.  Interleaver proponents, understandably, highlight the areas where their proposal achieves maximum complexity benefit.  In particular, QPP achieves complexity advantages with preferred implementations where the number of parallel processors is a power of two.  These advantages consist mainly of a reduction in the size of the LLR memory by up to a factor of two.
 We believe that it is important to allow the system designer the flexibility of using an arbitrary number of processors.  This is not the preferred implementation of QPP.  In the description of QPP, fewer details are provided for this non-preferred implementation, making it difficult to assess the exact extent of its advantages.  By contrast, the LRI interleaver allows an arbitrary number of processors with no preferred numbers.
 More importantly, overall decoder complexity must include several other functions that have not been discussed in any significant detail.  These include: a) processor memory; b) routing matrix; c) routing-matrix control; to mention just a few.  Figure C1 of [1] shows a block diagram highlighting these and other non-considered complexity components.  A simple order-of-magnitude calculation shows that just the three elements a), b), c) contribute a much larger share of complexity than the elements optimized by the preferred QPP implementations, making any complexity advantages minor.
 With more time and a well-defined set of complexity criteria, it should be possible to accurately compare complexity benefits of the contending interleavers.  However, with currently-available information, it is difficult to see any substantive difference.
3) Structure – The LRI interleaver is closely related to the Rel-6 PIL, from which it was derived; this makes it easier to implement a “dual-mode” terminal that supports both Rel. 6 and LTE.  More importantly, the transition to LTE becomes easier and less risky.  The QPP is a new design with a powerful and sophisticated algebraic structure, rooted in academic research on decoding techniques [4].  We feel that this is the main substantive difference between the two interleavers.
3. Conclusion
The two candidates are about equivalent in performance and complexity, with the primary difference being their structure: LRI is closely related to the Rel-6 PIL, from which it was derived; while QPP is a new design.  We believe that LRI makes the transition to LTE easier and less risky.

RAN1 should choose LRI over QPP because:

· There is no worthwhile difference in complexity or performance between the two designs.

· The LRI design is intrinsically flexible with no preferred parallelisation order.

· LRI shares features with the Rel.6 structure. This simplifies the design of dual mode terminals. 

LGE, Mitsubishi, Nortel, Samsung support the LRI interleaver for LTE
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