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1 Introduction

In RAN4#64bis meeting, it is agreed on the link-level simulation assumptions proposed in [1] for the cell identification with FeICIC. In this contribution, we propose initial link-level simulation results for cell identification with FeICIC based on the simulation assumptions. 

2 Discussion

2.1 Simulation assumptions
Table 1, Table 2, and Table 3 list link-level simulation parameters used for the cell identification simulations. The assumptions are based on aggreed cell detection simulation assumptions. 
Table 1: Link-level simulation parameters for Cell Identificaiton
	Parameter
	Unit
	Cell 1, 2
	Cell 0

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	Cell type
	
	Aggressor
	To be identified

	Cell Identifier
	
	unknown to UE(See Table 2)
	known to UE (Rel-10) 

	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
	RB
	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

	Relative delay of 1st Path w.r.t. cell 0: (fixed delay)
	ms
	CP/2
	0

	SNR
	dB
	(1st, 2nd) interferer SNR1 = 4 dB, SNR2 =2 dB
	-4

	Es/Iot
	dB
	Calculated based on SNR levels
	(Es/Iot)0=-11.07 dB

	Number of Tx antennas
	-
	1
	1

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

	Propagation conditions
	
	EPA5, ETU30

	Note: Timings of cell 1 and cell 2 are unknown to the UE.


Table 2: PSS/SSS sequences in different cells
	case #
	Cell 0
(Target cell)
	Cell 1

(Strongest interferer) 
	Cell 2

(Weaker interferer)

	 1
	psc3
	fssc1a, fssc1b
	PCI= 17
	psc3
	fssc2a, fssc1b
	PCI=269
	psc1
	fssc2a, fssc1b
	PCI=268

	2
	psc3
	fssc1a, fssc1b
	PCI= 17
	psc3
	fssc3a, fssc1b
	PCI=347
	psc2
	fssc1a, fssc1b
	PCI= 15

	3
	psc1
	fssc1a, fssc2b
	PCI=106
	psc1
	fssc4a, fssc2b
	PCI=190
	psc2
	fssc3a, fssc2b
	PCI=423

	4
	psc3
	fssc1a, fssc2b
	PCI=107
	psc3
	fssc3a, fssc2b
	PCI=425
	psc3
	fssc3a, fssc1b
	PCI=347

	5
	psc3
	ssc3a, ssc3b
	PCI=113
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	6
	psc1
	ssc3a, ssc3b
	PCI=112
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	7
	psc1
	ssc1a, ssc3b
	PCI=196
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	8
	psc3
	ssc1a, ssc1b
	PCI=110
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	9
	psc3
	ssc1a, ssc1b
	PCI=110
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc1a, ssc1b
	PCI=108

	10
	psc1
	ssc3a, ssc3b
	PCI=112
	psc1
	ssc1a, ssc1b
	PCI=109
	psc1
	ssc2a, ssc2b
	PCI=121


Table 3: PSS, SSS indices for simulations

	Label
	Code index
(m0,m1)
	Cell group index 
NID(1)
	Identity within group
NID(2)

	psc1
	29
	-
	1

	psc2
	25
	-
	0

	psc3
	34
	-
	2

	(fssc1a, fssc1b)
	(5, 6)
	5
	-

	(fssc2a, fssc1b)
	(2 6)
	89
	-

	(fssc3a, fssc1b)
	(1,6)
	115
	-

	(fssc1a, fssc2b)
	(5,7)
	35
	-

	(fssc4a, fssc2b)
	(4,7)
	63
	

	(fssc3a, fssc2b)
	(1,7)
	141
	

	(ssc1a, ssc1b)
	(6, 8)
	36
	

	(ssc2a, ssc2b)
	(10, 12)
	40
	

	(ssc3a, ssc3b)
	(7, 9)
	37
	

	(ssc1a, ssc3b)
	(6, 9)
	65
	


In this simulation, the cell detection includes only PSS/SSS detection and excludes RSRP measurement process (200ms). We evaluated the following PSS/SSS detection implementations.
· 2 Cell IC:    IC of first two strongest interferers
· 1 Cell IC :   IC of only strongest interferer
· No IC:         No PSS/SSS IC
For PSS/SSS detection, cell search is performed periodically every 40ms within which it searches PSS/SSS in the first 20ms and sleeps during the subsequent 20ms, i.e. 50% duty cycle with 40ms periodicity.
2.2 Simulation Results

Table 4 and 5 shows the 90%-ile time and mean time of cell detection excluding RSRP measurement time for cell ID combination case 1-10 respectively.
Table 4: Cell identification delay under EPA5
	Interferer

Case
	2 cell IC(ms)
	1 cell IC(ms)
	No IC(ms)

	
	90% ile
	Mean
	90% ile
	Mean
	90% ile
	Mean

	1
	360
	160
	420
	200
	700
	320

	2
	350
	160
	400
	190
	710
	330

	3
	340
	160
	380
	180
	650
	290

	4
	320
	150
	370
	170
	650
	300

	5
	280
	130
	330
	150
	580
	250

	6
	270
	130
	350
	160
	650
	260

	7
	260
	120
	300
	140
	500
	220

	8
	260
	120
	360
	160
	640
	250

	9
	250
	120
	320
	140
	520
	240

	10
	310
	140
	350
	150
	620
	280


Table 5: Cell identification delay under ETU30
	Interferer

Case
	2 cell IC(ms)
	1 cell IC(ms)
	No IC(ms)

	
	90% ile
	Mean
	90% ile
	Mean
	90% ile
	Mean

	1
	390
	180
	440
	210
	720
	340

	2
	370
	190
	430
	200
	730
	350

	3
	350
	180
	380
	190
	670
	300

	4
	340
	160
	390
	190
	670
	320

	5
	310
	150
	390
	180
	620
	300

	6
	290
	130
	370
	170
	670
	320

	7
	300
	130
	340
	160
	580
	290

	8
	310
	140
	400
	180
	680
	320

	9
	280
	140
	350
	160
	560
	270

	10
	330
	150
	380
	160
	650
	310


From the results, it is observed that cell identification performance varies significantly with the combinations of Cell ID of the involved cells.
In addition, PSS/SSS IC with cell cancellation can significantly reduce the cell identification delay, and can meet the Rel-8 and Rel-10 requirement for all the simulated conditions.

3 Conclusion
This contribution presents our simulation results on cell identification performance based on two interfering cells simulation assumptions. The following observations are made based on the simulation results.
Observation: PSS/SSS IC with cell cancellation can meet the Rel-8 and Rel-10 requirement for all the simulated conditions.
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