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Introduction

In the last RAN1#50bis meeting, 16 Ncs cyclic shifts values (Ncs) have been agreed as working assumption. In addition to that the agreement on sequence ordering suggested an additional set of cyclic shift optimized for high speed cells. In this contribution we discuss on the need of additional set of cyclic shift. 
Discussion
The agreed working assumption on the exact cyclic shifts values (Ncs) is provided in the table below

	Configuration
	Ncs( samples)

	0
	13

	1
	15

	2
	18

	3
	22

	4
	26

	5
	32

	6
	38

	7
	46

	8
	59

	9
	76

	10
	93

	11
	119

	12
	167

	13
	279

	14
	419

	15
	839


Table 1: Working assumptions for cyclic shifts values

These Ncs values have been chosen to provide the maximum number of ZCZ preambles in a cell for a given radius and finer granularity at small cell sizes. However when the restricted set of cyclic shifts for high speed cells is used it appears that some of Ncs value in this table are not optimised, especially for Ncs value of large cell size.

In [2] Ncs optimisation for the high-speed cell size groups are proposed based on the additional set of cyclic shift values as shown below.
	Configuration
	Ncs( samples)

	0
	16

	1
	31

	2
	50

	3
	64

	4
	75

	5
	91

	6
	110

	7
	134

	8
	158

	9
	202

	10
	242

	11-15
	reserved


Table 2: Ncs value for high speed cells [2]

When comparing the reuse factor of Ncs values for high speed (HS) Ncs and agreed (LS)Ncs as shown below, it appears that at small cell size the reuse factor is almost similar or slightly better for (LS) Ncs value, while the gain of (HS) Ncs is appears only at large cell.
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Figure 1: Reuse factor for high speed cells 
Therefore instead to specify an additional table, a small modification could be considered in the agreed table by replacing some (LS)Ncs value of the large cell by those of (HS)Ncs value. For instance including at least one value (Ncs=237) or at most three or four values (Ncs=242, 202, 158 and/or 134). In this case only one table would be used for simpler cell deployment considering low and high mobility cells. Possible example of such configuration is shown in the Table 3 below.
	Configuration
	Ncs( samples)
	Allowed configuration for high mobility

	0
	13
	No

	1
	15
	Yes

	2
	18
	No

	3
	22
	Yes

	4
	26
	Yes

	5
	32
	Yes

	6
	38
	Yes

	7
	46
	Yes

	8
	59
	Yes

	9
	76
	Yes

	10
	93
	Yes

	11
	134
	Yes

	12
	202
	Yes

	13
	242
	Yes

	14
	419
	No

	15
	839
	No


Table 3: Example of new values of cyclic shifts for low and high mobility cells

Conclusion

Because the reuse factor is not a problem with small cells and reuse factor gain can be obtained with different Ncs value for large cells it is proposed to replace some Ncs value for large cells of the current working assumptions with at most three or four Ncs values as proposed in [2], (i.e. inclusion of Ncs : Ncs=242, 202, 158 and/or 134).
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