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1 Introduction

In RAN4#76bis, simulation assumptions for cell search with LAA were agreed in [1]. In this contribution, we provide simulation results, based on the agreed assumptions.
2 Simulation Results
Here, we present cell search simulation results based on the simulation assumptions agreed in [1].

Figures 1, 2, and 3 below show the 90%-ile of the number of attempts (number of discovery signal occasions) needed to detect the cell for AWGN, EPA5, and ETU30, respectively, as a function of SINR. The 90%-iles of the minimum required numbers of attempts among all the three channels are shown in Table 1. The results are further shown in more detail in Table 2.

According to the results, it may be possible to detect a cell from the first attempt at SINR= -1 dB, but at this level it is likely that in practical deployments the UE won’t be able to find a sufficient number of cells.  More than one attempt is therefore needed for reliable UE operation in practical deployments. It is therefore proposed to consider Es/Iot = -6 dB, like in the legacy requirements, as a side condition for cell detection and the corresponding 4 discovery signal occasions.
· Proposal: In Rel-13 LAA requirements, as a baseline consider 4 discovery signal occasions and Es/Iot = -6 dB.
Table 1: Minimum number of attempts as a function of Es/Iot

	Minimum Es/Iot, [dB]
	Minimum required number of attempts over all channels

	-6
	4

	-5
	3

	-4
	2

	-1
	1
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Figure 3: 90%-ile of the number of attempts for cell search as a function of SINR for ETU30.

Table 2: Detailed results (ETU), detection probability after Nth attempt
	Case
	SINR
	Attempt 1
	Attempt 2
	Attempt 3
	Attempt 4
	Attempt 5

	Case 1
	-6
	0.53
	0.77
	0.89
	0.94
	1.00

	
	-5
	0.63
	0.86
	0.95
	0.98
	1.00

	
	-4
	0.72
	0.92
	0.98
	0.99
	1.00

	
	-3
	0.81
	0.96
	0.99
	1.00
	1.00

	
	-2
	0.87
	0.98
	1.00
	1.00
	1.00

	
	-1
	0.91
	0.99
	1.00
	1.00
	1.00

	
	0
	0.94
	1.00
	1.00
	1.00
	1.00

	
	1
	0.96
	1.00
	1.00
	1.00
	1.00

	Case 2
	-6
	0.49
	0.74
	0.86
	0.93
	1.00

	
	-5
	0.60
	0.84
	0.94
	0.98
	1.00

	
	-4
	0.70
	0.91
	0.97
	0.99
	1.00

	
	-3
	0.78
	0.95
	0.99
	1.00
	1.00

	
	-2
	0.86
	0.98
	1.00
	1.00
	1.00

	
	-1
	0.90
	0.99
	1.00
	1.00
	1.00

	
	0
	0.93
	1.00
	1.00
	1.00
	1.00

	
	1
	0.96
	1.00
	1.00
	1.00
	1.00

	Case 3
	-6
	0.50
	0.75
	0.87
	0.94
	1.00

	
	-5
	0.61
	0.85
	0.94
	0.98
	1.00

	
	-4
	0.71
	0.91
	0.97
	0.99
	1.00

	
	-3
	0.78
	0.95
	0.99
	1.00
	1.00

	
	-2
	0.86
	0.98
	1.00
	1.00
	1.00

	
	-1
	0.91
	0.99
	1.00
	1.00
	1.00

	
	0
	0.94
	1.00
	1.00
	1.00
	1.00

	
	1
	0.96
	1.00
	1.00
	1.00
	1.00

	Case 4
	-6
	0.53
	0.77
	0.89
	0.95
	1.00

	
	-5
	0.63
	0.86
	0.95
	0.98
	1.00

	
	-4
	0.72
	0.92
	0.98
	0.99
	1.00

	
	-3
	0.80
	0.96
	0.99
	1.00
	1.00

	
	-2
	0.86
	0.98
	1.00
	1.00
	1.00

	
	-1
	0.90
	0.99
	1.00
	1.00
	1.00

	
	0
	0.94
	1.00
	1.00
	1.00
	1.00

	
	1
	0.97
	1.00
	1.00
	1.00
	1.00


3 Summary

The following has been proposed in this contribution:
· Proposal: In Rel-13 LAA requirements, as a baseline consider 4 discovery signal occasions and Es/Iot = -6 dB.
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Figure 2: 90%-ile of the number of attempts for cell search as a function of SINR for EPA5.





Figure 1: 90%-ile of the number of attempts for cell search as a function of SINR for AWGN.
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