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1 Introduction

In RAN4 #58H, cell identification was researched by the link simulation in [1~7]. Because the cell identification times are depended on the actual search algorithms intensively, there are some differences among provided simulation. But the found common issues are listed as following.

· that interference cell SNR=10dB should be excluded for the test case design
· the impacts of TDM patterns is not obvious for cell identification time

· cell identification performance in frame aligned case  is worse than in non-frame aligned case
In [8], the agreements about eICIC are provided. For cell identification, the following agreements are given. 

· Agreed way forward: 


· Base line core cell identification requirements should be based on frame aligned case, but not exclude non-frame aligned case for studying.

· Open issues

· Further alignment of results and clarification of assumptions.
· Performance with DRX

Because the cell identification time is longer in the case of frame alignment than in the case of frame unaligned, therefore, only the first case is discussed in this contribution.   
2 Simulation Assumptions and Results
All simulation assumptions and scenarios come from [9], in order to convenience for understanding the simulation results, they are represented in the annex. In the following, the simulations are done respectively for AWGN, ETU30, PA5 and ETU70. The interference cell SNR is assumed as 5dB and 10dB respectively. The serving cell (cell1) SNR is assumed 0dB, -3dB, -4dB and -6dB respectively.  In the case 1, 2, 3, and 4, the cell id of cell 2 is assumed 113, 112, 196 and 110 respectively. The simulation time is assumed 3seconds.  In the following table 1, “-1” represents the cell is not identified during the simulation time of 3 seconds.  Based on the above assumptions, the detailed cell 2 identification times are provided in the table 1.
Table 1: Cell 2 Identification delay for 90% detection
	Channel
	Delay (us)
	SNR1
	SNR2
	Case 1
	Case 2
	Case 3
	Case 4

	AWGN
	2.5
	5
	0
	10
	15
	5
	5

	
	2.5
	5
	-3
	80
	-1
	255
	25

	
	2.5
	5
	-4
	210
	-1
	-1
	90

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

	
	2.5
	10
	0
	-1
	-1
	-1
	385

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

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

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

	PA5
	2.5
	5
	0
	65
	65
	55
	60

	
	2.5
	5
	-3
	195
	170
	150
	165

	
	2.5
	5
	-4
	255
	250
	195
	230

	
	2.5
	5
	-6
	435
	420
	340
	420

	
	2.5
	10
	0
	250
	230
	175
	220

	
	2.5
	10
	-3
	550
	500
	370
	520

	
	2.5
	10
	-4
	810
	750
	520
	680

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

	ETU30
	2.5
	5
	0
	45
	45
	35
	35

	
	2.5
	5
	-3
	185
	225
	150
	135

	
	2.5
	5
	-4
	390
	435
	275
	245

	
	2.5
	5
	-6
	-1
	-1
	1045
	-1

	
	2.5
	10
	0
	245
	385
	280
	150

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

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

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

	ETU70
	2.5
	5
	0
	30
	35
	25
	25

	
	2.5
	5
	-3
	170
	190
	145
	105

	
	2.5
	5
	-4
	280
	365
	235
	210

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

	
	2.5
	10
	0
	190
	330
	215
	120

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

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

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


Based on the above simulation data, the following observations can be obtained.

Observation 1: For AWGN, the cell identification times are relatively longer than in other channel models. This conclusion occurred also in [1], [3] and [5].  
 Observation 2: For PA5, even when Es/Iot (  -13dB, the cell search times are shorter than 600ms.
Observation 3: For ETU30, when Es/Iot ( -10dB, the cell search times are shorter than 600ms.
Observation 4: For ETU70, when Es/Iot ( -10dB, the cell search times are shorter than 600ms too.
3 Conclusions

In this contribution, under the case of synchronization, the cell search time of cell identification is simulated. Based the observations, it is obtained that Es/Iot ( -10dB is suitable for cell identification side condition 
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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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