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1. Introduction

In the RAN1 #48 meeting (Feb2007 St. Louis), it was agreed that the rate matching (RM) proposals would be verified with the QPP interleavers [1]

 REF _Ref161655623 \r \h 
[2].  This contribution shows the performance of existing Rel6-RM [3] with QPP interleavers, and compare it with another RM algorithm similar to one proposed in [4].
2. Simulation results

This study focuses on rate matching performance of FEC only (i.e., only one transmission with Xrv=0).  HARQ with various redundancy versions is not considered.

In [3], a turbo code with mother code rate 1/3 is defined. Since 12 tail bits are attached, the actual mother code rate is slightly lower than 1/3. The rate matching (RM) algorithm repeats or punctures the mother code to provide the requested number of bits for transmission. The rate matching for HS-DSCH described in [3] is performed in two stages. The 1st stage RM ensures that the IR buffer is not exceeded. This is achieved by puncturing codeword bits if needed. The 2nd stage RM performs repetition or puncturing to select the codeword bits according to the desired code rate (i.e., the conventional rate matching functionality). 
In this study, it is assumed that the IR buffer is large enough to store the entire codeword, hence 1st stage RM is transparent. Two ways of doing 2nd RM are studied in conjunction with QPP interleavers [2], (i) the Rel-6 RM method defined in [3]; (ii) an alternate method (called “RM Option2” in the following) based on circular buffer [4]. Figure 1 and Figure 2 plot SNR required (Eb/N0 in dB) as a function of the block size (in bits) for a target FER of 1 %. The simulations assume QPSK modulation, static AWGN channel, and 5 iterations of a max-log-map turbo decoder. 

Figure 1 shows that Rel6-RM algorithm works well at lower coding rates (1/2, 2/3) while it shows degradation at some sizes for higher coding rates. In particular, at rate-5/6, degradation is observed at about 22 out of 188 block sizes (see Figure 1). For these particular sizes, the performance was verified at lower code rates (2/3 to ½) and little or no degradation was observed. The poor performance of the Rel-6 RM is likely due to the very regular puncturing patterns.
The block sizes at which degradation occurs are utilized mostly in single codeword case only (i.e., transport block (TB) with one code block segment); therefore they may be avoided via proper TB size selection in MAC design. 

On the other hand, performance could be improved by modifying the Rel-6 RM or by adopting an alternate RM algorithm. Figure 2 compares the performance of RM Option2 against the Rel-6 RM for the QPP interleaver. The results indicate that the performance at high rates can be improved by choosing better puncturing methods. Though the figure shows slight degradation at one size, this can be fixed by changing the QPP interleaver parameters. 
3. Conclusions 
The existing Rel6-rate matching performs fairly well at lower coding rates while it shows degradation at some sizes at higher coding rates. Simulations with an alternate rate-matching algorithm suggest that the performance can be improved by choosing better puncturing methods. 
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Figure 1. Performance of Rel-6 RM with QPP interleaver for different rates.
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Figure 2. Performance of Rel-6 RM + QPP Vs RM Option2 +QPP.
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