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Sub-block interleaver for CTC and Symbol interleaver
Isamu Yoshii, Kenichi Kuri

 Panasonic Corporation

1. Introduction
In SDD, the sub-block interleaver details are FFS as following.
------------------------------------------------------SDD Text ----------------------------------------------------------------

The encoder block depicted in Figure 53 includes the sub-block interleavers. The interleaving details are FFS.
-------------------------------------------------------------------------------------------------------------------------------------

Here, we point out the problem of  mapping 16 QAM/64QAM based on 16e sub-block interleaver and propose to delete Sub-block interleaver and introduce symbol interleaver.

2. Analysis on the mapping based on subblock interleaver for CTC
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Figure 1 Subblock interleaver for CTC
Figure 1 shows the mapping of the parity bit sequence in case of 16 QAM transmission in case of  Nep=48, Sub-block parameter, m=3, J=3. The dark blue bit is assigned at the higher reliable position in 16QAM, the light blue bits is the lower reliable bits. For analyzing the distribution of the reliable bits for original parity sequence, the de-interleaved bits sequence is shown. In de-interleaved bits, 4 or 8 consecutive higher reliable bits and 4 or 8 lower reliable bits are allocated alternately. This allocation causes the performance degradation for Turbo decoding. We observe same problem in other parameter case like 16QAM case,(Nep=480,  m=7, J=2), 64QAM cae (Nep=384, m=6, J=3) etc. So, it is necessary to modify the sub-block interleaver for higher order modulation case. 
3. Sub-block interleaver and symbol interleaver
In order to avoid the continuous mapping of higher/lower reliable bits, we propose to delete the sub-block interleaver as Figure 2.  
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Figure 2 Subblock interleaver
4. LLS comparison

Table 1 shows the LLS parameter and in Figure 3-4, the comparison between 16e interleaver case and proposal(non-subblock IL) are shown. The proposal outperforms 16e interleaver case in AWGN and fading case. Also, in fading case, we can observe the diversity gain of symbol interleaver.  
Table 1 LLS parameter
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Figure 3 AWGN (64QAM)
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Figure 4 TU 6path (64QAM)
5. Coding Chain
  Figure 5 shows the detail of coding chain including symbol interleave part and deleting 16e sub-block interleaver.
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Figure 5 Coding Chain for SCW(2 streams)
6. Conclusion 
We propose following text for amendment text on symbol interleaver.
---------------------------- Begin Proposed Text -------------------------------------------------------------------------
11.13.x.y  Symbol Interleaver

The modulated symbol per stream shall be interleaved separately. The interleaving is performed by the unit of symbols. The sequence of interleaver output symbols for each stream is shown in the table yyy.
Table yyy

	Symbol Interleaver size
	Interleave Pattern

	48
	FFS

	72
	FFS

	96
	FFS

	108
	FFS

	120
	FFS

	144
	FFS

	180
	FFS

	192
	FFS

	216
	FFS

	240
	FFS


---------------------------End of Text Proposal ---------------------------------------------------------------------------
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