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1 Introduction
In RAN4 #46 meeting, we have presented our simulation results in synchronous scenario in [1]. In the same meeting, it was agreed to perform further simulation to see with how low SNR the current 800 ms target can be met [2]. It was also agreed that priority for further work is on asynchronous case. In this RAN4#46 bis meeting, we provided our simulation results in asynchronous scenario in [3]. In order to define the suitable SNR value that the current 800 ms target can be met, in this contribution we also provided our updated simulation results in synchronous scenarios. The simulation results provided are based on the agreed simulation assumption in [4].
2 Simulation Assumptions

The simulation assumptions are given in the below table:

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
	-x.75 ~ 1.25

	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
	-
	AWGN, PA5, 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

	False detect threshold 
	Required as in a real UE implementation

	UE having apriori knowledge of system being synchronous or synchronous (by signaling)
	No

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

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both P-SCH and S-SCH sequence id’s.

	CP length detection
	Both short or long CP may be present, hence UE needs to detect CP length

	Receive antennas
	2  (uncorrelated)


Table 3: Cell Id Combinations to be simulated

	case #
	Cell 3

(Desired Cell)
	Cell 1

(Interferer 1) 
	Cell 2

(Interferer 2)
	Scenario

	 1
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	2
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	3
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	4
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	 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 [1]

	(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 for asynchronous scenarios are given as below. The RSRP measurement time and the implementation margin are not included in the cell identification time results provided.
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Figure 1: 90th percentile cell identification time in AWGN channel
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Figure 2: 90th percentile cell identification time in ETU 5Hz channel
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Figure 3: 90th percentile cell identification time in ETU 300Hz channel
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Figure 4: 90th percentile cell identification time in EPA 5Hz channel
4 Conclusions
In this contribution, the simulation results for intra-frequency cell identification synchronous scenarios have been provided. 
Compared with the results in asynchronous scenario in [3], the cell search delay would be longer in synchronous scenario than that in asynchronous scenarios with the same geometry. Therefore even though it is agreed that priority for further work is on asynchronous case, we suggest the SNR value that the current 800 ms target can be met should be defined based on the performance of synchronous scenario.
Based on the provided simulation results, we propose that -6 dB would be the reasonable SNR value for 800 ms target considering the 200 ms RSRP measurement period and the needed implementation margin.
5 References
[1] R4-080218, “Performance Results for Intra-Frequency Cell Identification”, Samsung
[2] R4-080479, “Summary of RRM ad-hoc”, Nokia Siemens Networks
, Motorola
[3] R4-080687, “Performance Results for Intra-Frequency Cell Identification in Asynchronous Scenario”, Samsung
[4] R4-072215, “Simulations assumptions for Intra-frequency cell identification”, Texas Instruments, NXP, Motorola, Ericsson, Nokia.

































PAGE  
5

