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Considerations on CTC interleaver(16.3.10.1.5.1)
Seunghyun Kang, Jin Sam Kwak

LG Electronics
1. Introduction
In the San-Diego meeting, TI proposed to change the current CTC interleaver parameters for 10 burst sizes (which are 88, 104 120, 136, 152, 200, 216, 248, 456 and 568 bits) due to the lack of parallel order which causes the cost and complexity to implement ABS receiver. However, it is not clear that the parallel order for the small burst sizes will be resulted in significant gains in the implementation of ABS receiver as expected. In this contribution, we have provided several considerations on CTC interleaver to implement CTC decoder in ABS receiver from a different point of view. 
2. Considerations on CTC interleaver
2.1. Decoding latency
In [2], TI pointed out that there can be a large number of small data bursts which are transmitted to ABS simultaneously. In general, it is difficult to decode multiple data bursts simultaneously with a single CTC decoder copy so, they are naturally decoded in serial and the decoding latency will be getting increased as increasing the data bursts. 
However, there is a different point of view to consider the decoding latency. We can transmit a number of large data bursts (>4800 bits) one of which is comprised of multiple code blocks of 4800 bits. For example, the maximum data burst size is 115200 bits and it is comprised of 24 code blocks. It means that 24 code blocks will be decoded in serial even though we transmit a single data burst. It is true that we can consider the parallel processing for decoding of each code block but we can only have limited parallel order due to the cost and complexity to implement ABS receiver. Unless we use very high parallel order, we cannot help decoding each code block with high decoding latency as we decode a small data burst without parallel processing. In other words, ABS receiver may be already capable of decoding small data bursts without parallel processing due to the decoding latency of the large data bursts. 

Finally, in order to discuss about the decoding latency, we need to compare the decoding latency of both small and large bursts.
2.2. Minimum parallel order of CTC decoder
ABS shall support WirelessMAN OFDMA R1 Reference System. Also, in the reference system, CTC interleaver parameter of the burst size 216 bits does not support parallel order of 2. In order for ABS to decode the data burst transmitted from R1 MS, CTC decoder should be able to support not only parallel processing but also the single processing. It means that the minimum parallel order of CTC decoder should be one in ABS receiver.
Also, TI compared the minimum parallel order of CTC decoder and 3GPP LTE turbo decoder. However, CTC decoder with single parallel order has almost same decoding latency comparing to 3GPP LTE turbo decoder with parallel order of 2 because CTC has the double binary encoding/decoding structure.
3. Conclusion
In this contribution, we have provided several considerations on CTC interelaver to implement CTC decoder in ABS receiver. As we explained above, it is not clear that the parallel order for the small burst sizes will be resulted in significant gains in the implementation of ABS receiver. 
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