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1
Summary
In this document, we present the link comparison of QPP based and R6 turbo interleavers for the set of 42 candidate block sizes.
2
Discussion
For a given code block of length N, the QPP interleaver is defined as:
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wherein a and b are positive integers no larger than N. In order for 
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 to form a permutation of {0,1,…,N-1} for i = {0,1,…,N-1}, a necessary and sufficient condition on a and b is that for any prime number p such that p divides N, p must also divide b, but does not divide a.
The QPP interleaver parameters designed for the evaluation block sizes are shown in the left side of Table 1. Some of the block sizes do not have good QPP interleaver parameters, such as the shaded entries in the table where b=0, which implies that the interleaver is linear. For short block sizes, linear interleavers have a satisfactory performance, but for relatively larger block sizes, they have a high error floor. 

To solve this problem, all the block sizes in the set are padded to an integer multiple of bytes. The QPP interleaver parameters for this modified block size set are shown in the right side of the table.

	Evaluation Block Sizes
	Byte Aligned Block Sizes

	N
	a
	B
	N
	a
	b

	40
	13
	20
	40
	13
	20

	52
	5
	0
	56
	1
	28

	67
	5
	0
	72
	5
	12

	87
	5
	0
	88
	5
	22

	99
	23
	33
	104
	7
	26

	113
	19
	0
	120
	7
	30

	129
	10
	0
	136
	25
	34

	146
	15
	0
	152
	7
	38

	167
	4
	0
	168
	5
	84

	190
	41
	0
	192
	11
	24

	216
	11
	72
	216
	11
	72

	246
	13
	0
	248
	39
	62

	280
	11
	140
	280
	11
	140

	319
	6
	0
	320
	9
	20

	363
	7
	33
	368
	11
	46

	384
	35
	48
	384
	35
	48

	414
	29
	138
	416
	25
	52

	471
	8
	0
	472
	29
	118

	536
	87
	134
	544
	35
	68

	611
	9
	0
	616
	73
	154

	695
	8
	0
	704
	155
	44

	792
	17
	66
	792
	17
	66

	902
	5
	0
	912
	29
	114

	1027
	5
	0
	1056
	17
	66

	1169
	9
	0
	1184
	19
	74

	1331
	68
	121
	1344
	211
	252

	1536
	25
	96
	1536
	25
	96

	1725
	301
	345
	1728
	53
	72

	1965
	11
	0
	1984
	185
	124

	2237
	5
	0
	2240
	69
	140

	2304
	23
	96
	2304
	23
	96

	2547
	635
	849
	2560
	39
	80

	2900
	257
	580
	2904
	107
	132

	3302
	5
	0
	3328
	51
	104

	3760
	7
	470
	3776
	179
	236

	4096
	83
	128
	4096
	83
	128

	4281
	26
	0
	4288
	23
	134

	4874
	13
	0
	4928
	39
	154

	5550
	403
	1110
	5568
	43
	174

	6144
	23
	96
	6144
	263
	480

	7195
	6
	0
	7200
	71
	150

	8192
	13
	128
	8192
	13
	128


Table 1

QPP Interleaver Parameters
3
Results
This section contains the link comparison of QPP and R6 based interleavers. Overall, it is observed that QPP based interleavers compare fairly well with the R6 interleaver.
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