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1. Introduction
It has been decided by RAN1 to use a restricted set of cyclic shifts of root Zadoff-Chu sequences to generate the random access preambles in cells with high Doppler shifts. However, it remains to specify the restricted set in TS 36.211.

Two options have been proposed:
1. The restricted set of cyclic shifts is obtained as multiples of the cyclic shift increment NCS [1].

2. The restricted set of cyclic shifts is obtained such as the minimum difference between two cyclic shifts is still NCS but the cyclic shifts are not necessarily multiples of NCS [2].

As a majority of companies expressing their opinions prefer not to restrict to multiples of NCS, in this contribution we propose the specification of option 2 [2].
2. Preamble sequence generation
From the 
[image: image1.wmf]u

th root Zadoff-Chu sequence, 
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th random access preambles with zero correlation zone are defined according to 
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 values are defined separately for the low/middle and high mobility cells.
For low/middle mobility cells:
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For high mobility cells:
The values of 
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 are found with the help of the distance variable of frequency offset, 
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 given by
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When a ZC sequence is correlated with its frequency shifted replica, side correlation peaks are observed. The dominant of these appears at offset  . In order to avoid false detections due to these dominant peaks and to make possible their utilization in detection, three ranges of  numbers
: 
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are defined, and  the set of 
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 values is constrained so that any of the ranges corresponding to a 
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 is not overlapping with the other two ranges of the same 
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. A unique 
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 set is found by starting from 
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, and if that is found valid, continuing with candidates 
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, until a 
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 is found such that 
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 forms a valid set. The procedure repeats: In the search of 
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 are tested until 
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 is found such that  
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 forms a valid set. The search of 
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 values is complete when the validity of 
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 has been tested. 
The values of Cv are given by :
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The values of Cv  are arranged in G groups with P values in each group. For some combinations of 
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and NCS there is an additional smaller group with R values of Cv . The difference between  two subsequent values of Cv within a group is equal to NCS and the difference between two subsequent values of Cv in two different groups is greater than or equal to NCS. The difference between the smallest values of Cv in two subsequent groups is denoted S.  

These parameters of high mobility cell are defined as follow:
If  NCS ≤ du < NZC/3,
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, S= 2du+P·NCS, 
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    (1.5)
Else if  NZC /3 ≤  du ≤ (NZC- NCS)/2,
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, S=NZC-2du+P·NCS, 
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Otherwise, there is no preamble for root sequence u.
3. Conclusion
It is proposed to update the section 5.7.2 of TS 36.211 as described above.
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