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1 Introduction
In the last RAN4 meeting, it was agreed that the priority for further work is on asynchronous cases [1]. In this paper, we provide our simulation results in asynchronous scenario according to the agreed assumptions [2].
2 Simulation Scenario
2.1 Simulation Parameters
The simulation parameters and P-SCH/S-SCH sequence configurations are shown in tables 1-4 respectively.
Table 1: Cell Identification Test Parameters

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1
	Channel 1

	Data and Control PSD relative to RS PSD
	dB
	0
	0
	0

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

	Number of RB’s
	
	6
	6
	6

	RB Utilization
	%
	100
	100
	100

	Data Modulation
	-
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0

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

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

	Ior/Ioc
	dB
	5.18
	0.29
	Test 1:  1.25

Test 2:  0.25

Test 3:  -0.75

	Number of Tx antennas
	-
	1
	1
	1

	P-SCH Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	S-SCH Sequence ID [2]
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	RS sequence
	
	TBD
	TBD
	TBD

	Propagation Condition
	-
	ETU5, ETU300

	Ioc Model
	-
	AWGN

	NOTE :
The Ior/Ioc values are consistent with the UMTS Type 3i simulation assumptions



	NOTE :
Ioc value doesn’t include the three simulated eNB signals’ power



Table 2: Other simulation assumption parameters for cell identification
	Simulation parameters
	Comments/values

	Prior knowledge of Cell 1 and Cell 2 by the UE
	Yes

	Cell 1, 2, 3 carrier frequency
	Same

	Duty cycle
	100% (to represent non-DRX case)

	Receive antennas
	2  (uncorrelated)

	Number of P-SCH symbols for timing detection
	1

	Number of S-SCH symbols for S-SCH sequence detection: asynchronous case
	1

	SSC Set
	Interleaved M-sequences

	PSC Set
	3 Zadoff -Chu Sequences

	Scrambling
	a) PSC based  scrambler with polynomial 
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b) SSC  based scrambler on the first short code with polynomial
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Table 3: Cell Id Combinations to be simulated

	case #
	Cell 3

(Desired Cell)
	Cell 1

(Interferer 1) 
	Cell 2

(Interferer 2)
	Scenario

	 5
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	6
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	7
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	8
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous


Table 4: PSC, SSC indices for simulations
	Label
	Code index

	psc1
	29

	psc2
	25

	psc3
	34


	Label
	Code index
	Cell group index [2]

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


3 Simulation Results
Simulation results presented below are for the asynchronous scenarios in ETU5 and ETU300. The cell identification delay does not include the RSRP measurement time and implementation margin.
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Figure 1: 90th percentile cell identification time in ETU5 channel
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Figure 2: 90th percentile cell identification time in ETU300 channel
We observe that in asynchronous scenario, interference from a cell with identical PSC or with an identical SSC segment no longer improves the cell identification performance since the relative delay of 1st path already exceeds the CP length. Thus we can infer that in this scenario, the identification time mainly depends on the correlation performance of sequences with different index. 
The results also show that the identification time in ETU300 channel are generally shorter than that in ETU5.
Among the asynchronous scenarios, case6 and 7 are worse than other cases (5 and 8) in ETU5 as well as in ETU300. Thus, we suggest case6 and 7 to be considered as worst cases.
Summary
In this paper we have provided simulation results on cell identification delay in fading channel in asynchronous and non DRX scenario. We suggest our results are taken into consideration when setting the requirements.
We’ve noticed the significant spread of results from companies last meeting. From our simulations, we believe it is possibly difficult to get full alignment of the identification time for the reason of using different false detection threshold as mentioned in [1]. Thus we agree to see how low SNR we can get under the requirement of 800 ms in different channel conditions.
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