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1. Introduction
Random access preambles are generated from Zadoff-Chu (ZC) sequences. For preamble format 4, the length of the ZC sequence is 139, and the number of available root sequences is 138. The sequences can be used according to the index order. However it is desired to allocate ZC sequences with CM values as close to each other as possible in each cell to provide similar performance across the root sequences used in a cell.
In this contribution we propose sorting of ZC sequences in an ascending first and descending next order based on their cubic metric to assure a smooth wrap around from logical root sequence 137 to 0. The advantage of this method is that the cubic metrics of sequences within the same cell are consecutive. Also this provides smooth CM transition at the wrap around. We also consider complex conjugate pair-wise index assignment, where symmetric physical root indices are grouped together.
2. Sorting sequences based on CM
A Zadoff-Chu sequence with length of odd number NZC  (usually a prime number too) is expressed as [1]
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where u is the sequence index. Figure 1 shows the cubic metric of ZC sequences of length NZC =139 as a function of the physical root sequence index u.
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Figure 1. CM of a Zadoff-Chu sequences vs. physical root sequence index.
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To provide similar random access performance across root sequences used in a cell, it is preferred to use sequences with consecutive CM values. In addition, to provide smooth transition at the wrap around, the CM of the last index must be close to the CM of the first index. To meet both these requirements and also the complex conjugate pair-wise assignment criteria, we do the following 

· The physical root indices are divided into two parts 
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· Then the ZC sequences corresponding to the root indices u1 are sorted in an ascending first and descending next order based on their CM. To do so, we sort all 
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 sequences in ascending order according to their CM. Then we pick every second index and put in a new vector called 
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. The remaining sequences are sorted in descending order (with indices called 
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· Finally the logical root sequence indices are formed by placing every remaining physical root sequence 
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 next to its complex conjugate pair,
[image: image14.wmf])

(

2

n

u

N

ZC

-

.

Figure 2 shows the CM of the sequences when they are sorted based on their cubic metric to form a smooth transition.
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Figure 2. CM of Zadoff-Chu sequences vs. logical root sequence index.
The mapping from physical index to logical index is shown in Table 1.
3. Conclusions

This contribution suggests sorting of ZC sequences in an ascending first and descending next order. The advantages of the method are
· The cubic metric of the consecutive sequences are close to each other, resulting similar performance across the root sequences used in a cell.

· The CM transition at the wrap around is also smooth.

Complex conjugate pair-wise index assignment is also considered in the method, where symmetric physical indices are grouped together. 
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Table 1. Mapping from Physical index to logical index (to be read column-wise)

	Logical  index
	Physical index

	0 - 137
	2

137

4

135

6

133

8

131

10

129

12

127

15

124
	    14

   125

    28

   111

    29

   110

    27

   112

    33

   106

    32

   107

    30

   109
	    35

   104

    23

   116

    25

   114

    36

   103

    38

   101

    43

    96

    45

    94 
	    42

    97

    69

    70

    62

    77

    67

    72

    61

    78

    66

    73

    50

    89
	   60

    79

    49

    90

    59

    80

    57

    82

    54

    85

    55

    84

    53

    86
	    56

    83

    58

    81

    52

    87

    51

    88

    64

    75

    48

    91

    63

    76
	    65

    74

    47

    92

    68

    71

    41

    98

    46

    93

    44

    95

    40

    99 
	   39

   100

    37

   102

    21

   118

    22

   117

    24

   115

    20

   119

    26

   113
	   19

   120

    34

   105

    31

   108

    18

   121

    13

   126

    16

   123

    17

   122
	   11

   128

     9

   130

     7

   132

     5

   134

     3

   136

     1

   138


_1263800028.unknown

_1263801147.unknown

_1263802118.unknown

_1263802147.unknown

_1263806689.unknown

_1263801496.unknown

_1263801197.unknown

_1263800647.unknown

_1263800896.unknown

_1263800570.unknown

_1263718074.unknown

_1263725645.unknown

_1263708502.unknown

