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1 Introduction

In RAN4#58 meeting, the link level simulation assumptions and scenarios to study the intra-frequency cell search performance were provided in [1]. Based on these assumptions and the proposed patterns in [2], the impacts of eICIC patterns on intra-frequency cell identification are studied in this contribution. In the following, (1/8,1,ABS),(2/8,2,ABS),(3/20,1,MBSF) and (3/8,3,ABS) are indicated F1, F2, F3 and F4 respectively. In Figure1, the usage of ABS for each pattern in the scenario of asynchronous case for cell identification is illustrated. Effective ABS represents that the subframe has little impacts on cell identification because of the little interference.
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Figure 1:  Effective ABS for FDD patterns in asynchronous case
2 Simulation results
All simulation assumptions and scenarios can be found [1], for the convenience of understanding the simulation results, they are repeated in the Annex. In the following, cell2 unknown and cell2 known are simulated respectively for AWGN, ETU30, PA5 and ETU70.
2.1 Cell2 unknown

The cases of synchronous, asynchronous, interference cell SNR=5dB, 10dB, serving cell SRN=0dB, -3dB and -6dB are simulated respectively in detail. 

2.1.1 AWGN/ Cell2 unknown 

2.1.1.1 AWGN / Cell 2 unknown / Synchronous /Interference cell SNR=5dB 

In this case, the simulation data are listed in the table 1. “-” indicates intra-frequency cell identification can not be finished in the simulation time (10 seconds).  
	Cases/Patterns/cell identification time (ms)
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	F1(1/8)
	90%UE
	135
	—
	—
	—
	—
	—
	—
	—
	—
	25
	—
	—

	
	Ave.
	54.8
	—
	—
	—
	—
	—
	—
	—
	—
	10.425
	—
	—

	F2(2/8)
	90%UE
	135
	—
	—
	—
	—
	—
	—
	—
	—
	20
	—
	—

	
	Ave.
	56.55
	—
	—
	—
	—
	—
	—
	—
	—
	9.875
	—
	—

	F3(3/20)
	90%UE
	75
	—
	—
	—
	—
	—
	—
	—
	—
	20
	—
	—

	
	Ave.
	33.95
	—
	—
	—
	—
	—
	—
	—
	—
	9.375
	—
	—

	F4(3/8)
	90%UE
	115
	—
	—
	—
	—
	—
	—
	—
	—
	20
	—
	—

	
	Ave.
	47.45
	—
	—
	—
	—
	—
	—
	—
	—
	9.225
	—
	—


Table 1: Intra-frequency cell identification time under AWGN, Synchronous, cell 2unknown and interference cell SNR= 5dB
Observation 0: In these assumptions, only in the case of serving cell SNR=0dB, the cell identification is acceptable. In the others cases, the cell can’t be identified in the simulation period (10seconds).  And when serving cell SNR=0dB, the cell identification times of four patterns are similar. 
2.1.1.2 AWGN/ Cell 2 unknown / Synchronous /Interference cell SNR=10dB 

Under these conditions, for all patterns and all cases, in the period 10 seconds, intra-frequency cell identification can’t be finished. 
Observation 1: Under the synchronous, when interference cell SNR=10dB, the cell identification times for all patterns and all ceases can’t be acceptable. 
2.1.1.3   AWGN/ Cell 2 unknown / Asynchronous /Interference cell SNR=5dB 

For asynchronous case, the corresponding simulation data are presented in the table 2. 
	Cell ID
	Case5
	Case6
	Case7
	Case8

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	F1(1/8)
	90%UE
	10
	10
	50
	10
	10
	50
	10
	10
	50
	10
	10
	50

	
	Ave.
	8.4
	9.975
	24.6
	8.375
	9.875
	29.375
	8.225
	9.95
	25
	8.35
	10.175
	23.8

	F2(2/8)
	90%UE
	10
	10
	35
	10
	10
	35
	10
	10
	35
	10
	10
	35

	
	Ave.
	8.4
	9.975
	17.05
	8.125
	9.875
	17.925
	8.05
	9.9
	18.425
	8.425
	9.9
	18

	F3(3/20)
	90%UE
	30
	570
	—
	30
	615
	—
	30
	575
	—
	30
	590
	—

	
	Ave.
	14.9
	267.2
	—
	14.95
	270.1
	—
	16.1
	276
	—
	14.9
	266.1
	—

	F4(3/8)
	90%UE
	10
	10
	20
	10
	10
	20
	10
	10
	20
	10
	10
	20

	
	Ave.
	8.4
	9.95
	13.65
	8.2
	9.925
	14.475
	8.35
	9.9
	14.125
	8.725
	9.875
	14.2


Table 2: Intra-frequency cell identification time/ AWGN/ asynchronous/ cell 2unknown/ interference cell SNR= 5dB

Observation 2: For pattern (3/20, 1, MBSF), when serving cell SNR=-6dB, the intra-frequency cell identification can’t be finished in 10 seconds.  The intra-frequency cell identification times for (1/8, 1, ABS), (2/8, 2, ABS) and (3/8, 3, ABS) are very short. 
2.1.1.4   AWGN/ Cell 2 unknown / Asynchronous /Interference cell SNR=10dB 
                                            Table 3: Intra-frequency cell identification time/ AWGN/
 Asynchronous/ cell 2unknown/ interference cell SNR= 10dB

B

	Cell ID
	Case5

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	F1(1/8)
	90%UE
	10
	10
	90

	
	Ave.
	9.975
	10
	43

	F2(2/8)
	90%UE
	10
	10
	50

	
	Ave.
	9.975
	10
	24.675

	F3(3/20)
	90%UE
	3975
	—
	—

	
	Ave.
	1930.8
	—
	—

	F4(3/8)
	90%UE
	10
	10
	35

	
	Ave.
	9.975
	10
	18.25


Observation 3: Under these assumptions, even interference cell SNR=10dB, except of pattern F3(3/20), the cell identification times in the other patterns are very short.  
2.1.2 ETU30 with Cell2 unknown
Under the asynchronous cases, because the impacts of four cases [case5,6,7 and 8] are not obvious, therefore, only case5 is simulated in the following simulation.  Similarly, under the synchronous case, the impacts of four patterns on cell identification times are not obvious, so only pattern F1 is simulated. 

2.1.2.1 ETU30 / Cell 2 unknown / Asynchronous
Table 4: Intra-frequency cell identification time under ETU30/ cell 2 unknown /asynchronous
	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	30
	100
	730
	25
	75
	475
	45
	220
	3030
	20
	50
	260

	
	Ave.
	12.05
	44.1
	339.1
	11.35
	32.75
	207
	19.5
	104.9
	1531.3
	10.3
	23
	117.6

	Interference cell SNR=10dB
	90%UE
	50
	170
	1090
	35
	90
	555
	330
	—
	—
	20
	60
	315

	
	Ave.
	23.75
	74.85
	518.3
	17.85
	44.5
	241.8
	146.7
	—
	—
	13.1
	28.575
	139.4


Observation 4: Even when interference cell SNR=5dB and serving cell SNR=-6dB, for pattern F3 (3/20) the cell identification time can’t be acceptable. But when interference cell SNR=10dB and, the cell identification times for pattern F1(1/8) (when serving cell SNR=-6dB) and pattern F3(20/3 ) (when serving cell SNR=-3dB,-6dB) can’t be acceptable too. 
2.1.2.2 ETU30 / Cell 2 unknown / Synchronous
Table 5: Intra-frequency cell identification time under ETU30/ cell 2 unknown/synchronous
	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	40
	230
	—
	175
	1700
	—
	165
	1575
	—
	30
	120
	1085

	
	Ave.
	20.4
	96
	—
	72.6
	719.6
	—
	64.5
	697.5
	—
	13.35
	53.2
	480

	Interference cell SNR=10dB
	90%UE
	330
	—
	—
	—
	—
	—
	—
	—
	—
	130
	910
	—

	
	Ave.
	149.9
	—
	—
	—
	—
	—
	—
	—
	—
	56.95
	381.9
	—


Observation 5: For case 2 and case 3, even when interference cell SNR=5dB and serving cell SNR=-3dB, the cell identification times are too long. For case 1 and case4, when interference cell SNR=5dB and serving cell SNR=-6dB, the cell identification times can’t be acceptable too. When interference cell SNR=10dB, only when serving cell SRN=0dB for case 1 and 0dB and -3dB for case 4, the cell identification times may be acceptable. For the others, the cell identification times can’t be acceptable.
2.1.3 PA5 with Cell 2 unknown 

In order to reduce simulation load, for PA5, under the case of synchronous, only Pattern F1 is simulated for case 1, case 2, case 3 and case 4. Under asynchronous case, only case 5 for four patterns are simulated.

2.1.3.1 PA5 / Cell 2 unknown/ Asynchronous 
Table 6: Intra-frequency cell identification time under PA5/ asynchronous/ cell 2unknown
	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	10
	50
	130
	10
	50
	115
	75
	195
	565
	10
	35
	100

	
	Ave.
	10.5
	21.5
	53.54
	8.9
	17.48
	41.93
	26.3
	76.05
	237.5
	8.72
	15.75
	35.3

	Interference cell SNR=10dB
	90%UE
	10
	50
	170
	10
	50
	130
	235
	620
	2040
	10
	50
	115

	
	Ave.
	12.85
	23.1
	65.26
	11.47
	20.98
	51.04
	101.6
	265.8
	987.2
	11.22
	19.86
	41.79


Observation 6: When using the pattern F3 (3/20), serving cell SNR=-6dB and interference cell SNR=10dB, the cell identification time is not fulfilled.  For the other cases, the cell identification times are very short.
2.1.3.2 PA5 / Cell 2 unknown/ synchronous
	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	75
	225
	515
	245
	635
	1935
	190
	515
	1565
	60
	160
	315

	
	Ave.
	29.2
	86.1
	239.1
	92.3
	262.2
	822.9
	84.7
	233
	651.3
	19.5
	61.2
	145.5

	Interference cell SNR=10dB
	90%UE
	330
	780
	2940
	895
	2415
	—
	1100
	3035
	—
	190
	500
	1540

	
	Ave.
	125.5
	341.5
	1196.6
	442.2
	1048.3
	—
	450.6
	1441.9
	—
	68.4
	204.7
	669.5


Table 7: Intra-frequency cell identification time under PA5/ synchronous/ cell 2 unknown
Observation7:  Under the assumptions of synchronization, for case 2, case 3, case 1(when serving cell SNR= -6dB), case 4 (when serving cell SNR= -6dB) and interference cell SNR=10dB, the cell identification times can’t be accepted.  Even, when interference cell SNR=5dB and when serving cell SNR=-6dB, for case 2 and case 3, the cell identification time can’t be accepted too.  
2.1.4 ETU70 with Cell 2 unknown 

Table 8: Intra-frequency cell identification time under ETU70, Asynchronous, cell 2unknown
	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	15
	90
	770
	15
	55
	370
	30
	180
	3295
	15
	50
	275

	
	Ave.
	10.78
	38.45
	319.3
	10.68
	26.85
	158
	15.6
	80.8
	1434
	9.725
	22.28
	118.4

	Interference cell SNR=10dB
	90%UE
	50
	210
	1370
	35
	90
	530
	275
	—
	—
	20
	60
	300

	
	Ave.
	18.93
	83.85
	582.2
	14.45
	44.55
	249.75
	127.2
	—
	—
	12.63
	28.63
	136.23


	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	30
	170
	—
	125
	1675
	—
	120
	1350
	—
	20
	95
	1075

	
	Ave.
	14.08
	77.4
	—
	53.55
	694.6
	—
	50.75
	594.65
	—
	11.175
	42
	421.1

	Interference cell SNR=10dB
	90%UE
	245
	—
	—
	—
	—
	—
	—
	—
	—
	115
	1010
	—

	
	Ave.
	117.55
	—
	—
	—
	—
	—
	—
	—
	—
	50.75
	363.9
	—


        Table 9: Intra-frequency cell identification time under ETU70, Asynchronous, cell 2unknown
Observation 8:  Comparing with table 4 and table 5 for asynchronous and synchronous instances, the cell identification times are similar as in ETU30. 

2.2 Cell2 known

Under the case of cell 2 known, the cell identification will be shortened because the UE calculation load may be reduced and detecting accuracy may be improved. Similar as cell 2 unknown, all cases of synchronous, asynchronous, interference cell SNR=5dB, 10dB, serving cell SRN=0dB, -3dB and -6dB, AWGN, ETU30, PA5 are simulated respectively in detail.  In order to reduce the simulation load, for asynchronous case, only case 5 is simulated. For synchronous case, only pattern 1/8 is simulated.  

2.2.1 AWGN with Cell2 known 

2.2.1.1 AWGN/ asynchronous 

Table 10: Intra-frequency cell identification time under AWGN/ cell 2 known/ asynchronous

	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	10
	10
	50
	10
	10
	35
	30
	465
	—
	10
	10
	20

	
	Ave.
	8.325
	9.975
	22
	8.34
	9.79
	16.84
	14.9
	230.7
	—
	8.325
	9.95
	12.85

	Interference cell SNR=10dB
	90%UE
	10
	10
	50
	10
	10
	35
	2870
	—
	—
	10
	10
	20

	
	Ave.
	9.975
	10
	26.6
	9.975
	10
	17.23
	1342.6
	—
	—
	9.975
	10
	13.33


Observation 9: Comparing with table 2 and table 3, under the same conditions, the cell identification time in cell2 known is shorter a little than in the case of cell2 unknown. For F3 (3/20) pattern, when interference cell SNR=10dB and 5dB (hen serving cell SNR=-6dB), the cell identification times can’t be acceptable.
2.2.1.2 AWGN/ cell 2 known/synchronization 
Table11: Intra-frequency cell identification time under AWGN /cell 2 known/ synchronization
	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	115
	—
	—
	—
	—
	—
	—
	—
	—
	20
	—
	—

	
	Ave.
	42.5
	—
	—
	—
	—
	—
	—
	—
	—
	9.875
	—
	—

	Interference cell SNR=10dB
	90%UE
	—
	—
	—
	—
	—
	—
	—
	—
	—
	—
	—
	—

	
	Ave.
	—
	—
	—
	—
	—
	—
	—
	—
	—
	—
	—
	—


Observation10: Comparing with table 1, under the same conditions, the cell identification time in the case of interference cell SNR=5dB and serving cell SNR=0dB is shortened a little. But for the other cases, the cell can’t be identified during the period of simulation. 
Table 12: Intra-frequency cell identification time under ETU30, asynchronous, cell 2 known

	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	25
	90
	715
	25
	75
	330
	40
	220
	2955
	20
	50
	235

	
	Ave.
	12
	39.6
	321.7
	10.95
	30
	162.6
	18.6
	104.8
	1495.8
	10.175
	22.38
	110.4

	Interference cell SNR=10dB
	90%UE
	50
	170
	1090
	35
	90
	515
	310
	—
	—
	20
	60
	315

	
	Ave.
	23.05
	70.38
	473
	15.64
	44.1
	240.3
	136.1
	—
	—
	12.65
	28.4
	137


Observation 11: The conclusion is same with observation 4 except the identification time is shorter a little than in the case of cell2 unknown.  
2.2.2 ETU30 with Cell2 known 

2.2.2.1 ETU30 / Cell2 known/Synchronous
Table 13: Intra-frequency cell identification time under ETU30/ cell 2 known /synchronization 

	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	40
	200
	3285
	115
	845
	—
	125
	1495
	—
	30
	115
	1000

	
	Ave.
	20
	95.65
	1502.2
	46.13
	343.85
	—
	64.45
	658.7
	—
	13.13
	50.38
	479

	Interference cell SNR=10dB
	90%UE
	285
	3490
	—
	2215
	—
	—
	—
	—
	—
	125
	850
	—

	
	Ave.
	124.7
	1522.5
	—
	914.5
	—
	—
	—
	—
	—
	56.05
	370.9
	—


Observation 12: The conclusion is same with observation 5 except the identification time is shorter a little than in the case of cell2 unknown.  

2.2.3 PA5 with Cell2 unknown 

2.2.3.1 PA5 / Cell2 known/Asynchronous

       Table 14: Intra-frequency cell identification time under PA5/ cell 2 known/ asynchronous, 
	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	10
	50
	130
	10
	50
	90
	75
	195
	475
	10
	35
	90

	
	Ave.
	9.84
	20.03
	52.71
	8.75
	17.4
	39.24
	24.73
	74.15
	210.8
	8.625
	14.9
	34.95

	Interference cell SNR=10dB
	90%UE
	10
	50
	130
	10
	50
	130
	195
	590
	2000
	10
	35
	100

	
	Ave.
	12.18
	22.79
	55.13
	10.68
	20.85
	49.43
	83.05
	253.5
	911.5
	10.18
	16.91
	39.85


Observation 13: The conclusion is same with observation 6 except the identification time is shorter little than in the case of cell2 unknown.  

2.2.3.2 PA5 / Cell2 known/Synchronous

Table 15: Intra-frequency cell identification time under PA5/ cell 2 known/ synchronous, 
	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SSNR=5dB
	90%UE
	75
	135
	490
	145
	400
	1135
	185
	475
	1325
	35
	135
	305

	
	Ave.
	29.1
	58.6
	231.2
	55.35
	178.6
	532.4
	82
	217.05
	623.7
	13.4
	52
	131.8

	Interference cell SNR=10dB
	90%UE
	280
	720
	2300
	480
	1720
	—
	715
	2795
	—
	180
	345
	1190

	
	Ave.
	114.6
	329.5
	1009.7
	224
	816.3
	—
	355.1
	1269.5
	—
	68.1
	159.95
	527.5


Observation 14: The conclusion is similar with observation 7.For case 2 and case 3, when serving cell SNR=0dB and -3dB, for case 1 and case 4, even when serving cell SNR=-6dB, the cell identification may be acceptable under the cell 2 known.  When interference cell SNR=10dB, for case 1 and case 4 and when serving cell SNR=-6dB, for case 2 and case 3 and when serving cell SNR=-3dB and -6dB, the cell identification times can’t be acceptable.

2.2.4 ETU 70 / Cell 2 known 
       Table 16: Intra-frequency cell identification time under ETU70, asynchronous, cell 2 known
	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	10
	80
	650
	10
	50
	315
	25
	180
	3250
	10
	50
	260

	
	Ave.
	9.65
	33.83
	269.88
	8.825
	26.1
	143
	15.3
	78.5
	1377.1
	8.775
	22.15
	112.7

	Interference cell SNR=10dB
	90%UE
	50
	210
	1290
	35
	90
	490
	220
	—
	—
	20
	60
	260

	
	Ave.
	18.15
	81.48
	580.7
	13.83
	43.33
	225.6
	105.65
	—
	—
	11.85
	28.45
	116.65


Table 17: Intra-frequency cell identification time under ETU70, synchronous, cell 2 known
	Cell ID
	Case1
	Case2
	Case3
	Case4

	Cell 2  SNR
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB
	SNR= 0dB
	SNR= -3dB
	SNR= -6dB

	Interference cell SNR=5dB
	90%UE
	30
	165
	—
	65
	775
	—
	100
	1220
	—
	20
	95
	840

	
	Ave.
	13.65
	69.3
	—
	29.8
	363.4
	—
	48.4
	522.2
	—
	10.83
	41.28
	380.3

	Interference cell SNR=10dB
	90%UE
	235
	—
	—
	1765
	—
	—
	—
	—
	—
	90
	735
	—

	
	Ave.
	111.25
	—
	—
	848.2
	—
	—
	—
	—
	—
	42.5
	356.8
	—


Observation 15: Comparing with table 8 and table 9, under the case of cell 2 known, the corresponding cell identification times are shortened a little for asynchronous and synchronous instances. But for the instances of cell identification times can’t be acceptable for cell 2 known and unknown are the same. 
2.3 Interference cell SNR=5dB/ Serving cell SNR=-4dB

 In this assumptions of interference cell SNR=5dB and serving cell SNR=-4dB, only cell 2 unknown case is simulated because the identification times are similar. In order to reduce the simulation load, under the synchronous, only pattern F1(1/8) is simulated. Under the asynchronous case, only case 5 is simulated too. 
2.3.1 For ETU30 
Table 18: Intra-frequency cell identification time under ETU30

	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2 unknown to UE
	90%UE
	190
	115
	515
	75

	
	Ave.
	79.45
	51.85
	216.125
	35.675

	Cell 2 known to UE
	90%UE
	190
	100
	480
	75

	
	Ave.
	79.45
	48.95
	203.65
	35.675


/ Asynchronous / cell 2 known/cell 2 unknown
   Observation 16: Comparing with the table 4 and table 12, the cell identification times under the case of cell 2 known, unknown and serving SNR=-4dB become longer a little, but they are acceptable.   
Table 19: Intra-frequency cell identification time under ETU30

/ Synchronous / cell 2known/cell 2 unknown
	Cell ID
	Case 1
	Case 2
	Case 3
	Case 4

	Cell 2 unknown to UE
	90%UE
	505
	—
	3705
	245

	
	Ave.
	213.75
	—
	1616.5
	106.975

	Cell 2 known to UE
	90%UE
	465
	1975
	3340
	210

	
	Ave.
	213.825
	948.85
	1427
	91.9


 Observation 17: Comparing with the table 5 and table 13, for case 1 and case 4, the cell identification times under the case of cell 2 known, unknown and serving SNR=-4dB become longer a little comparing serving cell SNR=-3dB, but they are acceptable.   But, for case 2 and case 3, the cell identification times are not acceptable more. 
2.3.2 ForPA5

Table 20: Intra-frequency cell identification time under PA5
/ Asynchronous / cell 2 known/cell 2 unknown
	Pattern
	F1(1/8)
	F2(2/8)
	F3(3/20)
	F4(3/8)

	Cell 2 unknown to UE
	90%UE
	90
	50
	260
	50

	
	Ave.
	28.72
	21.9
	97.175
	18.825

	Cell 2 known to UE
	90%UE
	80
	50
	220
	50

	
	Ave.
	26.1
	21.44
	85.513
	18.775


 Observation 18: Comparing with the table 6 and table 14, the cell identification times under the case of cell 2 known, unknown and serving SNR=-4dB become longer a little comparing with serving cell SNR=-3dB, but they are acceptable.   

Table 21: Intra-frequency cell identification time under PA5

/ Synchronous / cell 2 known/cell 2 unknown
	Cell ID
	Case 1
	Case 2
	Case 3
	Case 4

	Cell 2 unknown to UE
	90%UE
	270
	630
	820
	175

	
	Ave.
	116.4
	315.475
	360.675
	69.925

	Cell 2 known to UE
	90%UE
	270
	485
	735
	175

	
	Ave.
	107
	229.325
	305.025
	68.913


Observation 19: Comparing with the table 7 and table 15, the cell identification times under the case of cell 2 known, unknown and serving SNR=-4dB become longer a little comparing serving cell SNR=-3dB. And in case 3, the cell identification times can’t be acceptable.   
3 Conclusion
Based on the above simulation data analysis, the following observations can be obtained.
1) In the condition of asynchronous case, when interference cell SNR=5dB and serving cell SNR is smaller or equal -4dB, for any propagation conditions and any pattern and any case, the cell identification times are acceptable.

2) In the condition of synchronous case, when interference cell SNR=5dB and serving cell SNR is smaller or equal -3dB, for PA5, any propagation conditions and any pattern and any case, the cell identification times are acceptable. But for ETU30 and ETU70, only in case 1 and case 4, the cell identification times are acceptable. When serving cell SNR=-4dB and ETU30, for case 2 and case 3, the cell identification times can’t be acceptable. For PA5 and case 3, the cell identification times can’t be acceptable either. 

3) Under the conditions of interference cell SNR=10dB and serving cell SNR=-6dB, the cell identification times can’t be acceptable in most cases. 
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5 Annex
Table 1: Link Simulation Parameters

	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	Cell type
	
	Aggressor
	To be identified

	Cell Identifier (2 cases)
	
	unknown to UE
	known to UE

	
	
	unknown to UE
	unknown to UE

	Data and Control PSD relative to RS PSD
	dB
	0
	0

	P-SCH and S-SCH PSD relative to RS PSD
	dB
	0
	0

	System bandwidth
	
	6
	6

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1

	DRX
	
	OFF
	OFF

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	1) Relative Delay of 1st Path (synchronous)
	μs
	0
	CP/2

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	μs
	0
	3.0 ms

	SNR
	dB
	5 and 10
	0 -3, -6

	Number of Tx antennas
	-
	1
	1

	TDD Uplink-downlink configuration
	
	1
	1

	TDD Special sub-frame configuration
	
	4
	4

	Number of Rx antennas (uncorrelated with equal gain)
	
	2
	2

	Propagation conditions
	
	AWGN, PA5, ETU30, ETU70


Table 2: SSS sequences in different cells

	case #
	Cell 2

(Desired Cell)
	Cell 1

(Interferer 1) 
	Scenario

	 1
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	Synchronous

	2
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	Synchronous

	3
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	Synchronous

	4
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	Synchronous

	 5
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	Asynchronous

	6
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	Asynchronous

	7
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	Asynchronous

	8
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	Asynchronous


Table 3: PSS, SSS indices for simulations

	Label
	Code index
	Cell group index

	psc1
	29
	-

	psc2
	25
	-

	psc3
	34
	-

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65
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Frame (10 ms)


Cell 2


F1(1/8)


F2(2/8)


F4(3/8)


F3(3/20)


3ms delay


Normal subframe


PSS/SSS


ABS/MBSF


Effective ABS



