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1. Summary
T his document proposes a complete set of contention-free ARP interleavers [1]

 REF _Ref156043640 \r \h 
[2] for LTE turbo code. Table 1 lists the 172 interleaver sizes and ARP interleaver parameters for the 172 sizes. Turbo code with these ARP interleavers can support any information block size between 40 bits and 6144 bits. For description and advantages of ARP interleaver, see [1]

 REF _Ref156043640 \r \h 
[2]. These interleavers have a performance near or better than the Rel-6 interleaver. See [3] for performance of the complete ARP interleaver set.
Given an information block size K, an ARP of size K is defined by the following.
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( LISTNUM equat \l1
where 0 ( i ( K-1 is the sequential index of the bit position after interleaving, (i) is the bit index before interleaving corresponding to position i, K is the information block size, P0 is a number that is relatively prime to K, A=0, C is cycle length, and d(i) is a “dither” vector of length C. For all block sizes, d(i) assumes the form
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( LISTNUM equat \l1
where ((() and ((() are both vectors of length C, periodically applied for 0 ( i ( K-1.
In this contribution, a small set of ( and ( values is allowed to reduce storage of the interleaver definition. The set of allowed ( and ( values are defined below.

When cycle length C=4,
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When cycle length C=8,



( =     [0 0 8 0 8 0 8 8
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( = [0       16      24      88      64      8       32      40



 0       64      136     160     48      192     24      120

 0       24      80      40      16      96      64      32


 0       8       72      40      88      48      32      96


 0       16      88      96      56      24      48      64


 0       8       48      32      64      88      40      56


 0       32      8       56      80      16      72      48


 0       72      64      48      88      8       184     248


 0       16      48      24      8       32      40      88


 0       16      120     152     24      216     64      240


 0       32      176     216     136     64      224     248


 0       16      40      96      88      80      32      48


 0       24      208     112     224     168     184     48


 0       8       16      64      24      48      80      32


 0       8       40      16      96      80      56      88 ];
 ( LISTNUM equat \l1
Thus each row of ( could be used as an ( vector, each row of ( can be used as a ( vector. The index a and b are therefore defined for each K to index into the rows of ( and (, where 1<=a<=2, 1<=b<=2C. The indexing method substantially reduces the storage of the ARP interleaver since only P0 (8 bits), index a (1 bit) and b (3-4 bits) needs to be stored per interleaver. In addition, the amount of parameter storage for using C=8 vs C=4 is only the difference in the size of ( and ( matrix, which is trivial, therefore allowing the freedom to use higher C if necessary. Here, C= 4 for K<1024, else C=8.
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Table 1. ARP interleavers for LTE channel coding.

	K
	C
	P0
	A
	b
	K
	C
	P0
	a
	b
	K
	C
	P0
	a
	b
	K
	C
	P0
	a
	b

	40
	4
	41
	1
	6
	392
	4
	47
	2
	2
	976
	4
	231
	1
	1
	2624
	8
	167
	1
	3

	48
	4
	11
	1
	1
	400
	4
	29
	1
	1
	992
	4
	85
	2
	3
	2688
	8
	209
	1
	13

	56
	4
	13
	1
	1
	408
	4
	151
	1
	4
	1008
	4
	65
	1
	1
	2752
	8
	113
	1
	1

	64
	4
	5
	2
	3
	416
	4
	77
	1
	1
	1024
	8
	219
	1
	6
	2816
	8
	119
	1
	3

	72
	4
	13
	1
	4
	424
	4
	79
	2
	1
	1056
	8
	217
	2
	1
	2880
	8
	121
	2
	1

	80
	4
	57
	1
	1
	432
	4
	181
	1
	1
	1088
	8
	61
	1
	15
	2944
	8
	121
	1
	7

	88
	4
	75
	2
	3
	440
	4
	167
	2
	1
	1120
	8
	143
	1
	6
	3008
	8
	131
	1
	7

	96
	4
	59
	2
	6
	448
	4
	117
	1
	1
	1152
	8
	217
	1
	7
	3072
	8
	127
	1
	8

	104
	4
	23
	1
	1
	456
	4
	169
	1
	7
	1184
	8
	49
	1
	11
	3136
	8
	199
	2
	6

	112
	4
	17
	1
	7
	464
	4
	111
	1
	5
	1216
	8
	249
	1
	1
	3200
	8
	123
	2
	1

	120
	4
	73
	1
	8
	472
	4
	61
	1
	4
	1248
	8
	77
	1
	14
	3264
	8
	133
	1
	15

	128
	4
	29
	1
	6
	480
	4
	199
	2
	4
	1280
	8
	239
	2
	13
	3328
	8
	137
	2
	1

	136
	4
	11
	1
	6
	488
	4
	59
	1
	3
	1312
	8
	133
	1
	9
	3392
	8
	143
	1
	14

	144
	4
	97
	2
	2
	496
	4
	59
	1
	6
	1344
	8
	253
	2
	2
	3456
	8
	107
	1
	3

	152
	4
	129
	1
	5
	504
	4
	43
	1
	1
	1376
	8
	85
	1
	14
	3520
	8
	223
	2
	6

	160
	4
	59
	2
	5
	512
	4
	95
	1
	1
	1408
	8
	183
	1
	14
	3584
	8
	111
	2
	1

	168
	4
	25
	1
	4
	528
	4
	43
	1
	1
	1440
	8
	223
	1
	6
	3648
	8
	149
	1
	15

	176
	4
	93
	2
	1
	544
	4
	237
	1
	1
	1472
	8
	169
	1
	9
	3712
	8
	115
	1
	3

	184
	4
	21
	1
	8
	560
	4
	27
	1
	1
	1504
	8
	139
	2
	11
	3776
	8
	119
	1
	3

	192
	4
	43
	1
	1
	576
	4
	107
	2
	1
	1536
	8
	187
	2
	8
	3840
	8
	119
	1
	1

	200
	4
	113
	1
	6
	592
	4
	219
	2
	3
	1568
	8
	127
	1
	7
	3904
	8
	235
	1
	1

	208
	4
	47
	1
	8
	608
	4
	39
	1
	4
	1600
	8
	183
	2
	9
	3968
	8
	163
	1
	7

	216
	4
	133
	1
	1
	624
	4
	49
	1
	7
	1632
	8
	137
	1
	4
	4032
	8
	125
	1
	7

	224
	4
	25
	2
	2
	640
	4
	39
	1
	1
	1664
	8
	197
	1
	6
	4096
	8
	169
	2
	11

	232
	4
	141
	1
	8
	656
	4
	99
	2
	1
	1696
	8
	201
	1
	6
	4224
	8
	133
	1
	7

	240
	4
	49
	2
	3
	672
	4
	125
	2
	1
	1728
	8
	65
	1
	3
	4352
	8
	179
	1
	3

	248
	4
	57
	2
	6
	688
	4
	83
	1
	1
	1760
	8
	207
	1
	7
	4480
	8
	141
	1
	3

	256
	4
	15
	1
	6
	704
	4
	43
	1
	4
	1792
	8
	73
	1
	4
	4608
	8
	149
	2
	8

	264
	4
	13
	1
	7
	720
	4
	37
	2
	1
	1824
	8
	143
	1
	7
	4736
	8
	195
	1
	7

	272
	4
	169
	2
	4
	736
	4
	47
	1
	1
	1856
	8
	103
	1
	6
	4864
	8
	125
	1
	7

	280
	4
	33
	2
	1
	752
	4
	37
	1
	4
	1888
	8
	217
	1
	3
	4992
	8
	211
	1
	3

	288
	4
	67
	2
	3
	768
	4
	49
	1
	1
	1920
	8
	49
	1
	11
	5120
	8
	159
	1
	1

	296
	4
	183
	1
	1
	784
	4
	163
	1
	1
	1952
	8
	239
	2
	6
	5248
	8
	165
	1
	7

	304
	4
	37
	2
	2
	800
	4
	151
	1
	1
	1984
	8
	121
	1
	14
	5376
	8
	229
	1
	7

	312
	4
	25
	1
	1
	816
	4
	107
	1
	1
	2016
	8
	71
	1
	4
	5504
	8
	115
	1
	3

	320
	4
	207
	1
	4
	832
	4
	53
	1
	1
	2048
	8
	161
	1
	9
	5632
	8
	237
	1
	7

	328
	4
	251
	2
	1
	848
	4
	151
	1
	1
	2112
	8
	83
	1
	3
	5760
	8
	181
	1
	7

	336
	4
	61
	1
	6
	864
	4
	59
	1
	1
	2176
	8
	89
	1
	7
	5888
	8
	221
	1
	13

	344
	4
	25
	1
	1
	880
	4
	43
	1
	1
	2240
	8
	137
	2
	6
	6016
	8
	149
	1
	7

	352
	4
	93
	1
	5
	896
	4
	135
	1
	1
	2304
	8
	193
	1
	4
	6144
	8
	253
	2
	13

	360
	4
	29
	1
	1
	912
	4
	49
	1
	1
	2368
	8
	97
	1
	7
	
	
	
	
	

	368
	4
	87
	2
	3
	928
	4
	99
	2
	1
	2432
	8
	189
	1
	10
	
	
	
	
	

	376
	4
	233
	2
	1
	944
	4
	247
	1
	1
	2496
	8
	103
	1
	7
	
	
	
	
	

	384
	4
	91
	1
	1
	960
	4
	47
	2
	1
	2560
	8
	157
	1
	3
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