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1 Introduction

In RAN WG1 22nd meeting, the two-stage rate-matching has been approved for Hybrid ARQ functionality[1]; however, the details of the rate-matching parameter handling were still needed to be considered. 

2 Combinations of repetition and puncturing in two-stage rate-matching
2.4 Possible combinations

There can be four combinations of puncturing and repetition between first rate-matching and second rate-matching as shown in figure 1.
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                                                      (a) Combination 1.                                                           (b) Combination 2.
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                                                     (c) Combination 3.                                                              (d) Combination 4.

Figure 1. Four possible combinations in two-stage rate-matching.

The combination 1 is the case that has been assumed in the RAN 1 discussion so far, and the principle of the rate-matching has been already described in the technical report [1]. However, regarding the combinations 2,3 and 4, we have not been discussed these cases yet. Although the combinations 3 and 4 might not make sense because IR buffer size is considered to be always equal or greater than channel bit size, we, anyway, consider all combinations in next clause. 

2.5 Considerations

2.5.1 Combination 1

Release 99 rate-matching is applied to the first rate-matching and some redundancy versions will affect to the parameter determination of the second rate-matching. This combination has already assumed in the TR[1]. 

2.5.2 Combination 2

Since some bits after the Turbo encoding are repeated with almost equal space by the first rate-matching, inadequate rate-matching pattern might be produced by puncturing in the second rate-matching stage, that is, some parity bits might be repeated while other parity bits are completely punctured. This will result in insufficient performance.

2.5.3 Combination 3

First rate-matching is meaningless because we do not need to keep repeated bits in the IR buffer. Repetition in second rate-matching would be enough.

2.5.4 Combination 4

Release 99 puncturing will be feasible for first rate-matching. As for the repetition in second rate-matching, the release 99 repetition should be basically applied in first transmission, and it will be better to change the repetition pattern in different transmission.

3 Repetition in first rate-matching

3.4 Proposed solution

As described in section 2, having the repetition functionality at the first rate-matching stage is not feasible. So, we propose not to apply first rate-matching when the virtual IR buffer size is equal or greater than the total number of bits after the Turbo encoder as shown in Figure 2. 
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Figure 2. How to handle the repetition in first rate-matching.

4 Conclusions

Four cases were considered concerning the combination of puncturing and repetition in two-stage rate-matching. It was shown that applying repetition in first rate-matching stage is not feasible and proposed a solution on this issue. This proposal should be confirmed from the performance point of view by computer simulations in next meeting.
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