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1 Introduction
According to 3GPP RAN1#46 meeting [1], Zadoff-Chu (ZC) is adopted as uplink (UL) reference signal (RS) sequence, ZC sequences with good cross-correlation property should be assigned to UEs in adjacent cells to conquer the inter-cell interference on UL RS transmission [2][3].

In this document, we analyze the properties of ZC sequences with different lengths and give a sequence assignment rule corresponding to different frequency resource allocations to RSs, i.e., bandwidth, to maintain good cross-correlation property in adjacent cells. 
2 UL RS bandwidth Allocation of Inter-Cells 
It is natural that different cells can change their RS frequency resource allocation independently according to their own scheduling requirements.
The RSs in adjacent cells may be allocated with different bandwidths simultaneously. Thus one certain RS may be interfered by the RSs of the adjacent cells on part of sub-carriers, as the example shown in Figure 1.
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Figure .1 Example of different frequency resource allocation inter-cells
In this example, the RS of UE1 in Cell A is allocated 10MHz bandwidth, and the RS of UE2 in Cell B is allocated 20MHz bandwidth. Obviously, the two RSs need different length of ZC sequences. So how to assign RS sequences with different lengths in adjacent cells should be considered to obtain good cross-correlation property. 
3 UL RS Sequences Assignment 
3.1 Cross-correlation property of ZC sequences with different lengths
We investigate the cross-correlation property of the ZC sequences with different lengths, i.e. a short sequence vs. a long sequence, corresponding to UE1 vs. UE2 in Figure 1
The lengths of ZC sequences are assumed to be 151 and 307 corresponding to 10MHz bandwidth and 20MHz bandwidth. The sequences are generated by
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Where q is any integer, r is the sequence index and N is the length of sequences.  
ZC sequences have ideal correlation properties: the periodic autocorrelation shows no side-peaks and the cross-correlation between two sequences with different r has a constant value
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Now we assume there are two ZC sequences
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respectively, generated by Equation (1):
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In order to illustrate the relation between ZC sequences with different length, we provide the numerical results as shown in Figure .2, where ZC(N, r) denotes the ZC sequence of length N, and index r. Note here, the correlations are calculated with segments of length 150.
The periodic cross-correlation for two periodic sequences x(n) and y(n) with period T is defined as: 
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Figure .2 Cross-correlation property comparison
From Figure 2, we can see the 
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sequence of length 307 will produce excessively higher cross-correlation value than the ideal one (
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sequence of length 307 will also produce excessively higher cross-correlation value than the ideal one. But when the 
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sequence of length 307, it will produce only slightly higher cross-correlation value than the ideal case. 
3.2 Method for sequences assignment 
It is proposed to compose one ZC sequence group with the sequences with different lengths which produce cross-correlation peaks. Each sequence of the sequence group corresponds to one allocated uplink RS bandwidth of UEs. Different cells may be assigned by different ZC sequence groups, which may be indexed by k.
In the example shown in Section 3.1, one sequence group is consisted of two ZC sequences, one sequence with the length 151 and the other with the length 307, which are corresponding to 10MHz RS bandwidth and 20MHz RS bandwidth respectively. For the first group, i.e., k=1, the sequence group is composed with ZC(151,1) and ZC(307,2), while the second group, i.e., k=2, is composed with ZC(151,2) and ZC(307,4),
Generally, a cell-specific sequence-group indexed by kA is assigned to the Cell A and are made of sequences
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is the index corresponding to different allocated RS bandwidths, for example, 10MHz, 20MHz etc.
Additionally, if the two kinds of RS frequency resource allocation have different RPFs (Repetition Factor), the above principle can also be followed, but the details need FFS.
4 Conclusion 
When the different RS bandwidths are used in adjacent cells, the sequences with different lengths may be allocated simultaneously. 

Those ZC sequences with different length which give rise to the cross-correlation peaks can be assigned to the same cell as a ZC sequence group. According to different allocation of RS frequency resource, each UE in the cell is allocated one sequence of the assigned ZC sequence group with different length. 
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