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1. Introduction
The random access preambles are generated from Zadoff-Chu (ZC) sequences with zero correlation zone, ZC-ZCZ, generated from one or several root ZC sequences [1]. The cyclic shift duration (NCS) of ZC-ZCZ can be different according to cell radius. But, using of all possible NCS value will cause unnecessary overhead and it does not provide useful information enough. In this document, we propose the cyclic shift configuration set of 4 bits and the exact configuration numbers.
2. Cyclic Shift Configuration
One cell can use the several root ZC sequences from 1 to 64 according to cyclic shift value. If a cell can use all root sequence up to 64, eNodeB should send 6 bits information about configuration set. However, part of the full configuration set will be useful in point of the required number of ZC sequence and/or cyclic shift combination. For example, let’s assume the length of ZC sequence is 839. Then, if the cyclic shift value is 210, the number of required ZC sequence per cell became 22 for 64 signatures. If the cyclic shift value is 279, the number of required ZC sequence per cell became 22 for 64 signatures, too. In other words, multiple cyclic shift values will result in the same number of root sequences. Therefore, we can choose maximum shift value among the related cyclic shift values, for which the same number of root sequences will be required, to support the maxim cell-size with the given number of root sequences. 
Table 1 shows effective cyclic shift configuration set from the view point of the required number of ZC sequence. The associated maximum cell radius is derived from cyclic shift value assuming no guard sample and 5.21µs maximum delay spread. There are 15 configurations and 4 bits is enough to represent all the configurations. The usage of last entry will be currently reserved, which may be utilized for other purposes (FFS).

At high mobility cell, the second and third column is not applicable. A mobile can generate the restricted cyclic shift using the fourth column (Ncs) while incrementing root index until enough number of preamble set is found. In order to maximize the number of restricted cyclic shift preambles, the fourth and fifth column may have another definition for high mobility cell.

Table 1. NSRA preamble cyclic shift values

	Configuration No.
	No. of ZC sequence per cell

(no cyclic shift restrictions)
	No. of cyclic shift

per ZC sequence

(no cyclic shift restrictions)
	Cyclic shift

[samples]
	Max. cell radius [km]

	0
	1
	64
	13
	1.1

	1
	2
	32
	26
	2.9

	2
	3
	22
	38
	4.5

	3
	4
	16
	52
	6.5

	4
	5
	13
	64
	8.1

	5
	6
	11
	76
	9.8

	6
	7
	10
	83
	10.8

	7
	8
	8
	104
	13.7

	8
	10
	7
	119
	15.8

	9
	11
	6
	139
	18.6

	10
	13
	5
	167
	22.4

	11
	16
	4
	209
	28.3

	12
	22
	3
	279
	38.0

	13
	32
	2
	419
	57.4

	14
	64
	1
	0
	115.8

	15
	reserved
	reserved
	reserved
	reserved


3. Conclusion
In this contribution, we proposed the cyclic shift configuration of 4 bits from the view point of the required number of ZC sequence. We recommend that table 1 is captured in TS 36.211. 
4. References
[1] TS 36.211, v.1.0.0, “E-UTRA; Physical Channels and Modulation”
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