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1 Introduction
In last Malta meeting, the potential of improvement on existed 3GPP turbo rate matching Scheme was identified. Several proposals have started some discussion on what improvement could be done for this. In general, different Rate Matching schemes have shown the performance gains as well as lower complexity.
Those improvements are targeting in the given range of 188 QPP code clock sizes and covering the rates using by 3GPP IR based HARQ transmission.

In this contribution we give some observation on the different ways of improvement.
2 Rate matching schemes for potential improvement.
Rate matching in Rel-6 is the function after mother-Encoder with 1/3 rate. 1 systematic bit stream and 2 parity bit streams are permuted separately by sub-block interleavers. This structure is commonly used for most of turbo codes. LTE should keep this part. Undesirable performance is shown by [3] and also other contributions for rate matching. Those worse cases occur on high code rate of 3/4 and above. It is believed that by modifying or replacing the rate matching scheme, the irregularity of puncturing pattern is reduced. For this stage, we did see repetition scheme play a role in performance differences. This contribution just discusses puncturing part of RM.
2.1 Rel-6 RM with dithering

Rel-6 rate matching is a well used rate matching scheme. It recollects certain portion of bits for parity1 and parity2. The retransmission offset are recalculated for each retransmissions. The non-orthogonality of each transmission affected the performance of coding. Dithering algorithm are introduced by some contributions. Basically, it tries to modify the problem in certain high code rates. Performance gain needs to be verified. 
Under the legacy Rel-6 based rate matching structures, the calculation of punctured parity bits should be done for each RV version. So, dithering method did not reduce the complexity of Rel-6 rate matching scheme. Considering LTE should support much higher data rate than the previous version, much ambitious reduction of complexity should be done. 
2.2 Circular buffer with interleaved and shifted parity bit streams.

Circular buffer concept rearranges the interleaved systematic bits and parity bits into a buffer with header and tail connected. The Circular buffer could be a virtual concept to further reduce the memory cost. Interleaved systematic bits are directly put into the beginning of circular buffer. Two interleaved (by sub-block interleaver) parity bit streams are alternatively input to the remaining bits of circular buffer. 
One of advantages of circular buffer is the simplicity of operation. For HARQ packet with any length
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 can be pick up from any arbitrary position of circular buffer as starting point. 

In general, circular buffer provides performance improvement for high code rate. Required dBs go even though different code sizes. For certain high rates, the performance may degrade. Contribution [2] proposed a systematic bit puncturing method, which is well studied in some journal. The idea is simply skip systematic bits in begin. This will reduce the total number of uneven dB points.
Figure.1 illustrates the idea of Circular buffer and also systematic bit puncturing. Note this is just for conceptual description purpose. Some of the buffer is not necessary to be actually implemented as a memory. Since the simplicity of CB structure, we can design some programmable circuit instead of RAM. 
It is also proposed by [3] that the parity bits 2 can be set with an offset 
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Figure1. Circular buffer with systematic bits puncturing.

3 Performance evaluation.
In this contribution code block sizes between 800~1700 are simulated. The simulation is trying to verify the performance of systematic bits puncturing + 
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 setting for circular buffer. Sub-block interleaver are given as: 
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All of the interleavers are using fixed M=5. The simulation is done for the 1st transmission. With RV definition ((6(i+1) (K/16(, i=0, first (K/16( bits are skipped.
Attached result match with other contributions. 
4 Conclusion

After several meetings discussion we can conclude the circular buffer is a good candidate as a Rate Matching scheme. The performance of circular buffer is good enough. 
We propose:
1) To adopt circular buffer rate matching as the rate matching scheme for LTE turbo code.

2) Using systematic bit puncturing to ensure the high code rate performance of circular buffer.

3) To continue verify the performance of circular buffer in rate at 5/6 and above. 
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Figure.2 Circular buffer with systematic bits puncturing, offset 
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