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1. Introduction
In this contribution we present simulation results for the cell identification delay study. The simulation setup and cases were agreed in RAN4#58 [1].
2. Simulation Assumptions and Results
In Table 1 we list some of the simulation assumptions agreed in [1] for the cell identification delay study. 
Table 1: Simulation Assumptions
	Parameter
	Values

	
	Cell 1
	Cell 2

	Cell ID
	109
	110, 112, 113, 196

	Geometry
	5,10 dB
	-6, -4*, -3, 0 dB

	#Tx Antennas
	1
	1

	Delay
	0
	CP/2, 3ms

	Channel Model
	AWGN, PA5, ETU30, ETU70
	AWGN, PA5, ETU30, ETU70


*Note that the -4dB SNR point is an additional case that we simulate and is not part of the original setup in [1]. 

As part of the searcher operation, we assume that the searcher is run periodically every 40ms within which it uses 4 bursts of PSS and 4 bursts of SSS for PSS and SSS detection respectively. 

In Fig. 1 to Fig. 8 we plot the probability of cell identification as a function of delay for cell ID combination of  (109, 113).  From the figures we see that across different channel modes and delay cases,  the cell identification delay for the case when SNR1=5dB and SNR2 = -4dB is within 300ms for 90% detection rate.  
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Figure 1: AWGN, Delay = 2.5us
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Figure 2: AWGN, Delay = 2.5us
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Figure 3: PA5, Delay = 2.5us
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Figure 4: PA5, Delay = 3ms
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Figure 5: TU30, Delay = 2.5us
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Figure 6: TU30, Delay = 3ms
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Figure 7: TU70, Delay = 2.5us
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Figure 8: TU70, Delay = 3ms

Cell identification delay for other cell IDs cases are provided in Table 2. The entry “-1” corresponds to cell identification delay being greater than 1 second.
Table 2: Cell Identification delay for 90% detection 
[image: image9.emf]110 112 113 196

2.5 5 0 37.322 37.198 37.447 37.074

2.5 5 -3 69.603 69.015 75.296 69.556

2.5 5 -4 97.463 99.142 106.38 91.909

2.5 5 -6 222.49 220.54 279.75 198.78

2.5 10 0 102.37 106.15 112.98 102.68

2.5 10 -3 330.17 386.24 427.84 346.37

2.5 10 -4 671.18 563.25 967.5 591.23

2.5 10 -6 -1 -1 -1 -1

3000 5 0 37.447 37.51 37.699 37.51

3000 5 -3 71.149 71.958 72.72 70.342

3000 5 -4 99.568 94.904 97.923 95.552

3000 5 -6 215.42 195.53 198.84 208.11

3000 10 0 109.78 108.2 113.92 100.97

3000 10 -3 346.26 382.4 346.26 387.2

3000 10 -4 827.71 668.98 765.21 634.67

3000 10 -6 -1 -1 -1 -1

2.5 5 0 68.855 63.056 68.758 61.621

2.5 5 -3 145.42 156.8 148.59 152.69

2.5 5 -4 184.1 186.09 197.34 181.66

2.5 5 -6 315.48 342.12 432.78 354.61

2.5 10 0 211.45 224.99 211.45 217.39

2.5 10 -3 411.8 516.07 546.05 503.29

2.5 10 -4 667.07 679.25 813.87 711.93

2.5 10 -6 -1 -1 -1 -1

3000 5 0 63.932 65.735 67.582 62.431

3000 5 -3 153.38 154.14 143.65 149.57

3000 5 -4 199.81 187.96 197.25 184.65

3000 5 -6 359.52 380.91 370.34 373.83

3000 10 0 232.66 232.66 226.47 225.95

3000 10 -3 539.27 483.3 497.54 507.28

3000 10 -4 723.94 602.93 631.21 703.95

3000 10 -6 -1 -1 -1 -1

2.5 5 0 64.697 64.121 68.756 60.67

2.5 5 -3 168.87 169.54 189.26 165.74

2.5 5 -4 264.49 263.72 312.46 254.44

2.5 5 -6 708.95 -1 989.97 871.76

2.5 10 0 433.81 461.46 394.91 419.45

2.5 10 -3 -1 -1 -1 -1

2.5 10 -4 -1 -1 -1 -1

2.5 10 -6 -1 -1 -1 -1

3000 5 0 64.445 58.712 64.537 59.472

3000 5 -3 166.09 175.6 183.27 168.1

3000 5 -4 234.48 258.98 246.44 253.1

3000 5 -6 804.43 845.13 793.88 798.88

3000 10 0 388.91 321.62 337.7 346.37

3000 10 -3 -1 -1 -1 -1

3000 10 -4 -1 -1 -1 -1

3000 10 -6 -1 -1 -1 -1

2.5 5 0 46.088 46.281 51.051 40.616

2.5 5 -3 148.14 157.5 182.5 141.34

2.5 5 -4 254.97 289.64 266.4 241.57

2.5 5 -6 -1 -1 -1 -1

2.5 10 0 413.95 423.14 526.06 406.67

2.5 10 -3 -1 -1 -1 -1

2.5 10 -4 -1 -1 -1 -1

2.5 10 -6 -1 -1 -1 -1

3000 5 0 39.992 47.208 43.929 43.742

3000 5 -3 158.15 152.44 162.27 158.07

3000 5 -4 281.71 308.82 273.63 308.56

3000 5 -6 -1 -1 -1 -1

3000 10 0 465.22 420.7 437.66 426.35

3000 10 -3 -1 -1 -1 -1

3000 10 -4 -1 -1 -1 -1

3000 10 -6 -1 -1 -1 -1

AWGN

PA5

TU30

TU70

Cell ID

SNR2 SNR1 Delay (us) Channel


3. Conclusion 

Based on the presented results, we recommend using the following for the cell identification delay test.
· Stronger Cell Geometry  = 5dB.

· Weaker cell Geometry = -4 dB.

· Synchronization error = CP/2.

· Cell Identification Delay should be less than 600ms.
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		Channel		Delay (us)		SNR1		SNR2		Cell ID

										110		112		113		196

		AWGN		2.5		5		0		37.322		37.198		37.447		37.074

				2.5		5		-3		69.603		69.015		75.296		69.556

				2.5		5		-4		97.463		99.142		106.38		91.909

				2.5		5		-6		222.49		220.54		279.75		198.78

				2.5		10		0		102.37		106.15		112.98		102.68

				2.5		10		-3		330.17		386.24		427.84		346.37

				2.5		10		-4		671.18		563.25		967.5		591.23

				2.5		10		-6		-1		-1		-1		-1

				3000		5		0		37.447		37.51		37.699		37.51

				3000		5		-3		71.149		71.958		72.72		70.342

				3000		5		-4		99.568		94.904		97.923		95.552

				3000		5		-6		215.42		195.53		198.84		208.11

				3000		10		0		109.78		108.2		113.92		100.97

				3000		10		-3		346.26		382.4		346.26		387.2

				3000		10		-4		827.71		668.98		765.21		634.67

				3000		10		-6		-1		-1		-1		-1

		PA5		2.5		5		0		68.855		63.056		68.758		61.621

				2.5		5		-3		145.42		156.8		148.59		152.69

				2.5		5		-4		184.1		186.09		197.34		181.66

				2.5		5		-6		315.48		342.12		432.78		354.61

				2.5		10		0		211.45		224.99		211.45		217.39

				2.5		10		-3		411.8		516.07		546.05		503.29

				2.5		10		-4		667.07		679.25		813.87		711.93

				2.5		10		-6		-1		-1		-1		-1

				3000		5		0		63.932		65.735		67.582		62.431

				3000		5		-3		153.38		154.14		143.65		149.57

				3000		5		-4		199.81		187.96		197.25		184.65

				3000		5		-6		359.52		380.91		370.34		373.83

				3000		10		0		232.66		232.66		226.47		225.95

				3000		10		-3		539.27		483.3		497.54		507.28

				3000		10		-4		723.94		602.93		631.21		703.95

				3000		10		-6		-1		-1		-1		-1

		TU30		2.5		5		0		64.697		64.121		68.756		60.67

				2.5		5		-3		168.87		169.54		189.26		165.74

				2.5		5		-4		264.49		263.72		312.46		254.44

				2.5		5		-6		708.95		-1		989.97		871.76

				2.5		10		0		433.81		461.46		394.91		419.45

				2.5		10		-3		-1		-1		-1		-1

				2.5		10		-4		-1		-1		-1		-1

				2.5		10		-6		-1		-1		-1		-1

				3000		5		0		64.445		58.712		64.537		59.472

				3000		5		-3		166.09		175.6		183.27		168.1

				3000		5		-4		234.48		258.98		246.44		253.1

				3000		5		-6		804.43		845.13		793.88		798.88

				3000		10		0		388.91		321.62		337.7		346.37

				3000		10		-3		-1		-1		-1		-1

				3000		10		-4		-1		-1		-1		-1

				3000		10		-6		-1		-1		-1		-1

		TU70		2.5		5		0		46.088		46.281		51.051		40.616

				2.5		5		-3		148.14		157.5		182.5		141.34

				2.5		5		-4		254.97		289.64		266.4		241.57

				2.5		5		-6		-1		-1		-1		-1

				2.5		10		0		413.95		423.14		526.06		406.67

				2.5		10		-3		-1		-1		-1		-1

				2.5		10		-4		-1		-1		-1		-1

				2.5		10		-6		-1		-1		-1		-1

				3000		5		0		39.992		47.208		43.929		43.742

				3000		5		-3		158.15		152.44		162.27		158.07

				3000		5		-4		281.71		308.82		273.63		308.56

				3000		5		-6		-1		-1		-1		-1

				3000		10		0		465.22		420.7		437.66		426.35

				3000		10		-3		-1		-1		-1		-1

				3000		10		-4		-1		-1		-1		-1

				3000		10		-6		-1		-1		-1		-1
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