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1 Introduction

In RAN1#49b it has been agreed that one index number and cyclic shift duration are signalled to UE and UE generates the available preamble sequences through the index number, cyclic shift duration and cyclic shift restriction rule for the case of high mobility cell. But the definition of index number for signalling is still an open issue.
So far, there are two main kinds of re-ordering methods, one is based on CM (Cubic Metric) properties of the ZC (Zadoff-Chu) sequences [1] and the other one is based on the maximum cell radius supported by ZC sequences when cyclic shift restriction is used in high mobility cell [2]. Both these two methods have advantages and disadvantages. For the first one, it is guaranteed that the ZC sequences with similar CM properties can be used in a cell, which can provide homogeneous detection probability and the sequences with low CM can be allocated to the large cell. But as illustrated in [2], this method will generate ZC sequence fragments and waste the sequence resource. For the second one ZC sequence fragments can be avoided, but we can not perform sequences planning according their CM properties.
In this proposal we present a group-based re-ordering method, which allows sequences planning according to their CM properties and avoids sequence fragments at the same time. Moreover this method will not increase complexity of sequence allocation and indication.
2 Group-based Re-ordering Method
With the index number and cyclic shift duration Ncs broadcasted through BCH, UE and eNB can obtain the available preamble sequences through the algorithm below, 
· getting the first ZC sequence using the mapping relation between the signalled index and ZC sequence index 
· generating available cyclic shift sequences (ZCZ sequences) according to ZC sequence and cyclic shift duration Ncs. And in high mobility cell, cyclic shift restriction should be considered, 
· increasing the signalled index number and repeating above steps if the number of ZCZ sequences is less than 64, otherwise terminating the algorithm
Because there are 838 ZC sequences, the signalled index requires 10 bits without considering cell ID and the cyclic shift duration may need 4 bits for 16 Ncs values.
For above algorithm, we need to establish the mapping relation between signalled index and ZC sequence index and the establishment of this mapping relation can be regarded as a re-ordering process of ZC sequences. In the following, we will present a group-based re-ordering method.

The group-based method mainly includes four steps, 

· sorting the ZC sequences according to their CM values,

· dividing the ordered ZC sequences into several groups,

· sorting the ZC sequences in each group according to their maximum supportable cell radii (See appendix A for the reordering method based on maximum supportable cell radius), 

· establishing the mapping relationship between signalled index and ZC sequence index,

Here we propose to divide all the ZC sequences into 2 groups according to the CM value of QPSK (1.2 dB). As a result, the CM values of the ZC sequences in the first group are less than 1.2 dB and those in the second group are larger than 1.2 dB. Then ZC sequences are sorted according to their maximum supportable radii with descending order in the first group and ascending order in the second group. This ordering method in each group makes crossing group ZC sequence allocation possible. The re-ordering result is shown in Fig 1 and mapping relation between signalled index and ZC sequence index is presented in Appendix B.
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Fig 1 Group-based Re-ordering Method
The group-based method we present has the following advantages,
· CM planning can be performed
· ZC sequences with small CM values to large cells (such as cell 1, 2, 3, in Fig 1) to obtain better detection performance and

· ZC sequences with large CM values to small cells (such as cell 5, 6 in Fig 1).

· No ZC sequence fragments will be generated during the process of successive increase of signalled index.
· If needed we can also allocate the ZC sequences crossing two groups to the low mobility small size cell such as cell 4 in the Fig 1.
· The algorithm for generating preamble sequences is still available without increasing additional complexity of sequence allocation and indication.
· Finally from the reordering result in appendix B, we can see that ZC sequence can also be allocated in pair when more than one ZC sequence is needed in a certain cell, which allows efficient matched filter implementation as mentioned in [5]. 
3 Conclusions
In this proposal we presented a group-based reordering method of ZC sequence. We believe that for the ZC sequence allocation both CM property and maximum supportable cell radius should be considered in high mobility cell and only CM property should be considered in low mobility cell, so when there are high mobility cells in the cluster group-based method is a good choice, which allows us to allocate ZC sequences according to their CM properties and will not generate fragments. Meanwhile the algorithm for generating preamble sequences is still available for group-based method and no complexity is increased.
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Appendix A: Re-ordering Method According to Maximum Supportable Cell Radius
It has been illustrated in [3] that the Doppler frequency shift will cause searching window shift and according to the decision in RAN1#47b, cyclic shift restriction should be performed to eliminate the impact of the wrong searching window on detection performance. The offset of searching window with Doppler frequency shift within
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To realize the cyclic restriction targets in [3], du should satisfy the following condition
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is cyclic shift for generating preamble sequences (ZCZ sequences generated from cyclic shift of ZC sequences). From formula (3) we can get that 
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Fig 2 Maximum Ncs of ZC Sequences
Fig 2-right is the re-ordering result according to the maximum cyclic shift (equivalent to the maximum supportable cell radius) and Table 1 exhibits the re-ordering result based on the maximum supportable cell radius.

Table 1 Mapping Relation between Signalled Index and ZC Sequence Index Based on Method 2 
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Appendix B: Reordering Result based on Group Method
Table 2 Mapping Relation between Signalled Index and ZC Sequence Index Based group
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