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1 Introduction
In contribution [1], the possibility of jointly using the synchronously transmitted PSS and SSS to enhance cell search performance in CA scenario is discussed. In this paper, preliminary simulation result of such proposing cell identification enhancement is presented. 
2 Discussion

As discussed in [1], identical physical cell ID (PCI) is assumed to be configured for all the component carriers (CCs) from the collocated antenna. Therefore, cell identification enhancement can be achieved by taking advantage of such deployment scenarios. In order to achieve performance enhancement, the following two options are considered: 

· Combining joint cell identification
In combining joint cell identification, instead of correlating PSS or SSS from each cell as REL-8, PSS or SSS from CCs which are configured with identical PCI are added before processing correlation operation. The diagram below shows the combining joint cell identification:
· 
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· Figure 1 Combining Joint Cell Identification

· Selective joint cell identification

In selective joint cell identification, PSS and SSS from CCs which are configured with identical PCI are separately detected in parallel until the first timing and PCI are detected. The detected PCI will be identified as PCI of these CCs. The diagram below shows the selective joint cell identification:
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Figure 2 Selective Joint Cell Identification 

In the following simulation result, cell identification performances gain of both options is presented comparing with REL-8 cell identification performance in which the cell identification was only performed on one CC. The observation of performance enhancement is also concluded.
3 Simulation Assumption 
The simulation assumptions are mostly referred from the REL-8 cell identification simulation assumption [2] with some modification of introducing component carriers. The detailed simulation assumptions are given in the below table:

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4
	Cell 5
	Cell 6

	Component Carrier
	-
	CC 1
	CC 1
	CC 1
	CC 2
	CC 2
	CC 2

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

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

	Number of RB’s
	
	6
	6
	6
	6
	6
	6

	RB Utilization
	%
	100
	100
	100
	100
	100
	100

	Data Modulation
	-
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0
	0
	0
	0

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

	Ior/Ioc
	dB
	5.18
	0.29
	-x.75 ~ 1.25
	5.18
	0.29
	-x.75 ~ 1.25

	Number of Tx antennas
	-
	1
	1
	1
	1
	1
	1

	P-SCH Sequence ID
	-
	psc1
	psc2
	psc3
	psc1
	psc2
	psc3

	S-SCH Sequence ID 
	-
	ssc1a, ssc1b
	ssc2a, ssc2b
	ssc3a, ssc3b 
	ssc1a, ssc1b
	ssc2a, ssc2b
	ssc3a, ssc3b

	Propagation Condition
	-
	PA5, ETU5, ETU300

	NOTE1:
The Ior/Ioc values are consistent with the UMTS Type 3i simulation assumptions

	NOTE2:
Ioc value doesn’t include the three simulated eNB signals’ power

	NOTE3: CC1 and CC2 are assumed to be uncorrelated carriers, i.e. the fading channels of the two CC’s are independent  

	NOTE4: The cell pair of Cell3 and Cell6 are assumed to have collocated antennas and identical PCI as the target cell pair to be detected. The cell pair of Cell1 and Cell4 and the cell pair of Cell2 and Cell5 are assumed to have collocated antennas and identical PCI  as interference cell pairs.

	NOTE5: The cells having collocated antennas are synchronously transmitted.

	NOTE6: The CC1 and CC2 are assumed to be measured by UE without measurement gaps


Table 1: Cell Identification Test Parameters

	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 among cells with non-collocated antennas (by signaling)
	No

	UE having apriori knowledge of cells on different CC’s with collocated antennas being synchronous and using the same PCI’s (by signaling) 
	Yes

	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 2: Other simulation assumption parameters for cell identification
	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


Table 3: PSC, SSC indices for simulations
4 Simulation result

Simulation result for cell search performance comparison among combine method, selective method and REL-8 method  in EPA5, ETU5 and ETU300 are given below
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Figure 3 Asynchronous, 90th percentile acquisition time in EPA 5Hz channel
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Figure 4 Asynchronous, 90th percentile acquisition time in ETU 5Hz channel
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Figure 5 Asynchronous, 90th percentile acquisition time in ETU 300Hz channel

5 Conclusion
From the provided simulation results, significant gain can be observed from the results of selective joint cell identification results, while the performance of the combining joint cell identification is about the same as the original cell identification scheme in Rel-8. We suggest RAN4 further consider cell search performance enhancement in CA scenarios. 
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