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Introduction

Currently, the specification document ‘TS25.223 – Spreading and modulation (TDD)’ does not contain a list of 128 applicable scrambling codes. With this contribution we want to fill this gap by providing this set of scrambling codes. The number of 128 codes is in line with the ‘Mapping Scheme for Cell Parameters...’ as given in Table 9 of TS25.223.

Choosing scrambling codes

The selection of the scrambling codes has been done in order to maximise the whiteness of the codes. Despite the fact the channel impulse response of the mobile channel is not predictable, it can be assumed that a white code uses the bandwith of the channel most efficiently. The whiteness of the codes was maximised when minimising side peaks of autocorrelation function. This can be written as minimising  the A-value,  in the calculation:
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From the resulting set of 192 sequences with suitable properties 128 were chosen for application.

Proposal

We propose to adopt the given set of scrambling codes in TDD specification documents. The inclusion in the appropriate section of TS25.223 is shown below using revision marks.

6.3
Scrambling Codes
The spreading of data by a code [image: image2.wmf])

(

k

c

 of length Qk is followed by a cell specific scrambling sequence =(1, 2, … QMAX). The length matching is obtained by concatenating QMAX/Qk spread words before the scrambling. The scheme is illustrated in Figure 3 below and is described in more detail in section 6.4
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Figure 3: Spreading and subsequent scrambling of data bits.

<Editor’s note: longer scrambling code over QMAX is FFS on Ad Hoc 1 (TDD) in case of insufficient performance of the current scrambling code (. >

The applicable scrambling codes are listed in Table 2 below. Code numbers are referring to Table 9
 – ‘Mapping scheme for Cell Parameters...’ in chapter 7.2 – ‘Code Allocation’.
Table 2: Scrambling Codes
Scrambling Code
(1
(2
(3
(4
(5
(6
(7
(8
(9
(10
(11
(12
(13
(14
(15
(16

Code 0
-1
1
-1
-1
-1
1
-1
-1
1
-1
1
1
-1
1
-1
-1

Code 1
1
1
1
1
1
-1
1
-1
1
-1
-1
1
1
1
-1
-1

Code 2
1
-1
1
1
1
-1
1
1
-1
1
1
1
1
-1
-1
-1

Code 3
1
1
1
-1
-1
-1
-1
1
-1
-1
1
-1
-1
-1
1
-1

Code 4
1
1
1
-1
-1
-1
-1
1
1
1
1
-1
1
1
1
-1

Code 5
-1
1
1
-1
-1
-1
1
1
1
1
1
1
1
-1
1
-1

Code 6
-1
1
-1
-1
-1
1
-1
-1
-1
1
1
1
1
-1
-1
-1

Code 7
1
-1
1
-1
-1
-1
-1
-1
1
1
-1
-1
-1
1
1
-1

Code 8
1
1
1
-1
-1
-1
1
-1
1
1
-1
1
1
1
1
-1

Code 9
1
1
-1
1
1
1
1
-1
1
1
1
-1
-1
-1
1
-1

Code 10
1
-1
1
-1
1
1
1
1
-1
-1
1
1
-1
1
1
-1

Code 11
-1
1
1
1
1
-1
-1
-1
-1
1
-1
-1
-1
1
-1
-1

Code 12
-1
-1
1
-1
-1
-1
1
-1
-1
-1
-1
1
1
1
1
-1

Code 13
1
-1
1
1
1
-1
-1
-1
1
-1
-1
-1
-1
1
-1
-1

Code 14
1
-1
-1
-1
-1
1
-1
-1
1
-1
1
1
1
-1
-1
-1

Code 15
1
1
-1
-1
-1
1
1
-1
1
-1
1
-1
-1
-1
-1
-1

Code 16
1
-1
-1
1
-1
1
-1
1
-1
-1
-1
-1
1
1
-1
-1

Code 17
1
1
1
-1
1
1
1
-1
1
1
-1
1
-1
-1
1
-1

Code 18
-1
1
1
1
-1
1
-1
-1
-1
1
-1
-1
1
-1
-1
-1

Code 19
-1
1
-1
-1
1
-1
-1
-1
-1
1
1
1
-1
1
-1
-1

Code 20
-1
-1
-1
-1
1
-1
1
-1
-1
1
1
-1
1
1
-1
-1

Code 21
1
1
1
1
-1
-1
1
1
-1
1
1
-1
1
-1
1
-1

Code 22
1
-1
-1
-1
-1
1
1
1
-1
1
-1
-1
-1
1
-1
-1

Code 23
-1
1
1
1
-1
1
1
1
1
-1
1
1
-1
1
-1
-1

Code 24
-1
-1
1
-1
1
1
1
-1
-1
-1
-1
1
-1
-1
1
-1

Code 25
1
-1
1
1
1
-1
1
1
1
-1
1
1
-1
1
-1
-1

Code 26
1
-1
-1
-1
1
-1
-1
-1
-1
1
1
1
1
-1
-1
-1

Code 27
-1
1
-1
-1
-1
1
1
1
1
-1
-1
-1
-1
1
-1
-1

Code 28
-1
-1
-1
1
-1
-1
-1
1
-1
-1
-1
1
1
1
1
-1

Code 29
1
-1
1
1
-1
1
-1
-1
-1
1
-1
-1
-1
1
-1
-1

Code 30
-1
-1
-1
-1
-1
-1
1
1
1
-1
-1
1
1
-1
1
-1

Code 31
1
1
-1
-1
1
1
1
1
-1
1
-1
1
-1
1
1
-1

Code 32
1
-1
-1
-1
1
-1
1
1
-1
1
-1
-1
1
-1
-1
-1

Code 33
-1
-1
-1
1
1
1
1
-1
1
1
1
-1
1
1
1
-1

Code 34
1
-1
-1
-1
1
-1
-1
-1
1
-1
1
1
-1
1
-1
-1

Code 35
1
-1
1
1
-1
1
-1
-1
1
-1
-1
-1
1
-1
-1
-1

Code 36
1
1
-1
1
1
1
-1
1
-1
-1
-1
1
1
1
1
-1

Code 37
-1
-1
-1
1
-1
-1
1
-1
-1
-1
1
-1
1
1
1
-1

Code 38
-1
1
-1
-1
1
-1
1
1
1
-1
-1
-1
1
-1
-1
-1

Code 39
-1
1
1
1
1
-1
-1
-1
1
-1
-1
-1
1
-1
-1
-1

Code 40
-1
1
-1
1
-1
-1
-1
-1
-1
-1
1
1
-1
1
1
-1

Code 41
1
1
-1
1
-1
-1
1
-1
-1
-1
1
-1
-1
-1
1
-1

Code 42
1
-1
-1
-1
-1
1
1
1
1
-1
-1
-1
1
-1
-1
-1

Code 43
-1
-1
1
1
-1
-1
-1
-1
-1
1
-1
1
-1
1
1
-1

Code 44
-1
-1
1
-1
-1
-1
-1
1
1
1
1
-1
-1
-1
1
-1

Code 45
-1
-1
1
-1
1
1
-1
1
1
1
1
-1
1
1
1
-1

Code 46
-1
1
1
-1
1
1
-1
-1
-1
-1
-1
-1
1
-1
1
-1

Code 47
1
-1
-1
1
1
1
-1
-1
1
1
1
1
1
-1
1
-1

Code 48
1
1
-1
1
1
1
-1
1
1
1
-1
1
-1
-1
1
-1

Code 49
-1
-1
1
1
-1
1
1
-1
-1
1
-1
1
-1
-1
-1
-1

Code 50
1
1
-1
1
-1
-1
1
-1
1
1
1
-1
1
1
1
-1

Code 51
1
-1
-1
1
1
1
-1
-1
1
-1
1
-1
-1
-1
-1
-1

Code 52
1
1
1
-1
1
1
1
-1
-1
-1
-1
1
1
1
1
-1

Code 53
-1
1
1
1
-1
-1
-1
1
-1
1
1
1
1
1
1
-1

Code 54
-1
-1
1
-1
-1
-1
1
-1
1
1
-1
1
-1
-1
1
-1

Code 55
-1
1
1
-1
-1
-1
-1
-1
1
-1
1
-1
1
1
-1
-1

Code 56
-1
1
1
1
-1
1
1
1
-1
1
1
1
1
-1
-1
-1

Code 57
-1
1
1
-1
-1
-1
1
1
-1
1
-1
1
-1
-1
-1
-1

Code 58
-1
1
-1
1
-1
-1
-1
-1
-1
1
1
-1
1
1
-1
-1

Code 59
1
1
-1
-1
-1
-1
-1
-1
1
-1
1
-1
-1
1
1
-1

Code 60
-1
1
1
-1
1
1
1
1
-1
1
-1
1
1
1
-1
-1

Code 61
-1
-1
1
1
1
-1
-1
1
1
-1
1
-1
-1
-1
-1
-1

Code 62
-1
1
-1
-1
1
1
1
-1
1
-1
-1
-1
-1
-1
1
-1

Code 63
-1
1
-1
1
-1
-1
1
1
1
-1
-1
1
-1
-1
-1
-1

Code 64
1
-1
-1
1
-1
-1
1
1
-1
-1
-1
-1
1
-1
1
-1

Code 65
-1
-1
-1
1
1
1
1
-1
-1
-1
1
-1
-1
-1
1
-1

Code 66
-1
-1
-1
-1
1
-1
-1
1
1
1
-1
-1
1
-1
1
-1

Code 67
-1
-1
-1
1
1
1
-1
1
1
1
-1
1
1
1
1
-1

Code 68
1
-1
1
1
-1
-1
-1
1
1
-1
-1
-1
-1
-1
1
-1

Code 69
-1
-1
1
-1
1
-1
-1
-1
1
1
1
-1
-1
1
-1
-1

Code 70
1
1
-1
1
-1
-1
-1
1
-1
-1
-1
1
-1
-1
1
-1

Code 71
1
-1
-1
1
-1
-1
-1
-1
-1
1
-1
1
1
1
-1
-1

Code 72
1
1
1
1
-1
1
1
-1
1
1
-1
-1
1
-1
1
-1

Code 73
-1
1
1
1
-1
-1
-1
1
-1
1
-1
-1
-1
-1
1
-1

Code 74
1
1
-1
1
-1
1
-1
-1
-1
-1
-1
1
1
-1
-1
-1

Code 75
1
1
-1
-1
1
-1
-1
1
-1
1
-1
1
-1
-1
-1
-1

Code 76
-1
1
-1
-1
-1
-1
-1
1
-1
1
1
1
-1
-1
1
-1

Code 77
-1
1
-1
1
1
1
1
1
-1
1
1
-1
1
1
-1
-1

Code 78
-1
1
-1
1
-1
1
1
-1
-1
-1
1
1
-1
-1
-1
-1

Code 79
-1
1
-1
1
1
1
-1
-1
-1
1
1
-1
-1
-1
-1
-1

Code 80
1
1
-1
1
-1
1
-1
-1
-1
-1
1
-1
-1
1
-1
-1

Code 81
1
1
1
1
1
-1
1
-1
-1
-1
1
1
-1
1
1
-1

Code 82
-1
1
-1
1
1
1
1
1
1
1
-1
-1
-1
1
1
-1

Code 83
1
1
-1
-1
1
-1
1
-1
-1
-1
-1
-1
-1
1
1
-1

Code 84
-1
-1
1
-1
1
1
-1
1
-1
-1
1
-1
-1
-1
1
-1

Code 85
-1
1
1
-1
-1
1
-1
1
1
1
1
1
1
1
-1
-1

Code 86
-1
-1
-1
1
-1
-1
-1
1
1
1
-1
1
-1
-1
1
-1

Code 87
1
1
-1
-1
-1
1
-1
1
1
1
1
1
-1
1
1
-1

Code 88
-1
1
1
-1
1
1
-1
-1
1
-1
1
-1
-1
-1
-1
-1

Code 89
-1
1
-1
-1
1
-1
1
1
-1
1
-1
-1
-1
1
-1
-1

Code 90
1
-1
-1
-1
-1
-1
-1
1
1
-1
1
1
-1
-1
1
-1

Code 91
-1
1
-1
-1
-1
-1
1
-1
1
-1
1
1
-1
-1
1
-1

Code 92
-1
1
1
-1
1
-1
1
-1
-1
-1
-1
-1
1
1
-1
-1

Code 93
-1
-1
-1
-1
-1
1
1
-1
-1
-1
1
1
1
-1
1
-1

Code 94
1
-1
1
-1
-1
1
1
-1
1
1
-1
-1
-1
-1
-1
-1

Code 95
1
1
1
1
1
-1
-1
1
-1
-1
1
1
1
-1
1
-1

Code 96
1
1
-1
-1
-1
1
1
-1
-1
-1
-1
-1
1
-1
1
-1

Code 97
1
1
-1
-1
1
-1
-1
1
1
1
1
1
1
-1
1
-1

Code 98
1
1
-1
1
1
-1
1
1
1
1
1
-1
1
-1
-1
-1

Code 99
1
-1
1
-1
1
-1
-1
1
-1
-1
1
1
-1
-1
-1
-1

Code 100
1
-1
1
1
-1
-1
1
-1
-1
1
-1
-1
-1
-1
1
-1

Code 101
1
1
1
1
-1
1
-1
1
1
1
-1
-1
-1
1
1
-1

Code 102
1
-1
1
-1
1
1
1
1
-1
1
1
-1
1
1
-1
-1

Code 103
-1
-1
1
-1
-1
1
-1
-1
1
1
1
-1
1
-1
-1
-1

Code 104
1
-1
1
1
-1
1
1
1
-1
1
1
1
-1
1
-1
-1

Code 105
1
1
1
1
1
1
-1
-1
1
-1
-1
1
1
-1
1
-1

Code 106
1
1
-1
-1
-1
1
-1
1
-1
-1
-1
-1
-1
1
1
-1

Code 107
-1
-1
-1
-1
1
1
-1
-1
-1
1
1
-1
1
-1
1
-1

Code 108
-1
-1
-1
1
-1
1
-1
-1
1
1
-1
1
1
-1
-1
-1

Code 109
-1
1
-1
1
1
-1
-1
1
1
1
-1
-1
-1
-1
-1
-1

Code 110
-1
-1
1
1
-1
1
-1
1
1
1
1
1
-1
1
1
-1

Code 111
1
1
1
-1
-1
1
1
1
1
1
-1
1
-1
1
-1
-1

Code 112
-1
-1
1
1
1
-1
1
-1
1
1
1
1
-1
1
1
-1

Code 113
1
1
-1
-1
1
-1
1
-1
1
1
1
1
-1
1
1
-1

Code 114
-1
-1
-1
1
1
-1
-1
-1
1
1
-1
1
-1
1
-1
-1

Code 115
1
-1
-1
1
1
1
1
1
1
-1
1
-1
1
1
-1
-1

Code 116
-1
1
1
1
1
-1
1
1
1
-1
1
1
1
-1
-1
-1

Code 117
1
1
1
-1
1
1
-1
1
-1
-1
1
-1
1
1
1
-1

Code 118
-1
-1
-1
-1
-1
1
-1
1
1
-1
-1
1
1
1
-1
-1

Code 119
-1
-1
-1
1
-1
1
1
1
-1
-1
1
-1
-1
1
-1
-1

Code 120
-1
-1
1
-1
1
-1
1
1
-1
-1
1
-1
-1
1
-1
-1

Code 121
-1
1
1
1
1
1
1
-1
1
-1
1
1
-1
-1
1
-1

Code 122
-1
-1
-1
1
1
-1
1
1
-1
-1
1
-1
1
-1
-1
-1

Code 123
1
-1
1
-1
1
1
-1
-1
1
-1
-1
1
-1
-1
-1
-1

Code 124
-1
-1
1
1
1
1
1
1
1
-1
1
-1
-1
1
1
-1

Code 125
1
-1
-1
1
1
-1
1
-1
1
1
1
1
1
1
-1
-1

Code 126
1
1
1
1
-1
1
-1
1
-1
1
1
-1
1
1
-1
-1

Code 127
1
-1
1
-1
-1
-1
-1
-1
1
-1
-1
1
1
1
-1
-1







� This number will change when text proposal is adopted.
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