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1 Introduction
In the last RAN1 meeting (RAN1#50bis in Shanghai), a further step has been taken in the SSCH specification [1]. Also in RAN4 #44 (in Athens) new simulation assumptions were agreed in [2] with refinements in [3]. In this contribution, we show our simulation results based on these assumptions.

2 Simulation assumptions
Simulation assumptions are shown in Table 1. Cell 1 and Cell 2 have been already detected when the simulation is started. UE tries to detect Cell3 in the simulation. 

Table 1: Simulation parameters for cell identification

	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

	System BW
	MHz
	5
	5
	5

	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 
	μs
	Table 3

	Ior/Ioc
	dB
	5.18
	0.29
	Test 1:  1.25

Test 2:  0.25

Test 3:  -0.75

	Simulation modes
	
	Code combinations [3]: Table 3

	Number of Tx antennas
	-
	1
	1
	1

	P-SCH Sequence.
	-
	3 Zadoff -Chu Sequences.
ID choice: Table 3

	S-SCH Sequence ID
	-
	-  PSC based scrambling [1]: 2 M-sequence generated using the polynomial 
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- SCH1 dependent scrambling of SCH2 [1]: M-sequence using the generator polynomial 
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- ID choice: Table 3

	Blind CP detection
	
	Short CP assumed known a priori before performing cell identification.

	Propagation Condition
	-
	AWGN, PA5, ETU5, ETU200

	Ioc Model
	-
	AWGN


The receiver specific parameters are presented below.  

Table 2:  Receiver Specific Parameters
	Parameters
	Comments

	Receive antennas
	2  (uncorrelated)

	Number of P-SCH symbols in one detection
	1

	Number of S-SCH symbols in one detection
	1

	Duty cycle
	100%

	Decision Criteria 
	


The code configurations that we simulated are identified as worst-case performance cases [3]. These configurations are summarized in the table below.

Table 3:  Worst-case code combinations
	Configuration
	Cell 1 offset to Cell 3
	Cell 1
	Cell 2
	Cell 3

	1
	CP/2
	(psc1, ssc1a, ssc1b)
	(psc2, ssc2a, ssc2b)
	(psc1, ssc3a, ssc3b)

	2
	CP/2
	(psc1, ssc1a, ssc1b)
	(psc2, ssc2a, ssc2b)
	(psc1, ssc1a, ssc3b)

	3
	CP/2
	(psc1, ssc1a, ssc1b)
	(psc2, ssc2a, ssc2b)
	(psc3, ssc1a, ssc1b)

	4
	0
	(psc1, ssc1a, ssc1b)
	(psc2, ssc2a, ssc2b)
	(psc1, ssc3a, ssc3b)

	5
	0
	(psc1, ssc1a, ssc1b)
	(psc2, ssc2a, ssc2b)
	(psc1, ssc1a, ssc3b)

	6
	0
	(psc1, ssc1a, ssc1b)
	(psc2, ssc2a, ssc2b)
	(psc3, ssc1a, ssc1b)


3 Simulation results

In the following figures, we compare the cell search performance for the different code configurations and in different fading scenarios (PA5, ETU5, ETU200). These figures average cell identification delay computed as the time required by the UE to properly detect the cell by detecting correctly detecting its P-SCH, S-SCH and radio framing boundary.
[image: image3.jpg]Average cell detection tine (ms)

40

35

a0

25

20

15

Pé-S channel

10

——casel
—v—casez
—o— Case3
—e— Cased
o CaseS
—+—cases

0

[ [5
lowfloc for cel 3 (48)

15




Figure 1: Average Cell identification time (PA5 channel)
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Figure 2: Average Cell identification time (ETU5 channel)
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Figure 3: Average Cell identification time (ETU200 channel)
We observe from these results that an interferer with the same assigned PSCH sequence improves the cell search time. The results are even further improved when the interferer has also one identical SSCH segment. These conclusions are even more true when there is no timing offset between the cell of interest and the interfering cell. This is due to the fact that the interferer plays in this case the rule of an additional source of the signal to be detected (The interferer becomes a source of diversity).
From the presented simulation results, we suggest case 3 and case 6 in [3] to be considered as worst cases among the configurations presented in [3].
4 Conclusion

Cell identification simulation results for E-UTRAN with revised assumptions have been presented. These results can be used as a basis for LTE cell identification performance requirement. 
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