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1 Introduction

In this contribution we provide link simulation results for the intra-frequency cell search based on the agreed link simulation assumptions in [1]. 

2 Link simulation Assumptions and Modelling
The summary of the assumptions used in the simulation [1] is shown in table 1. 

Table 1: Link Simulation Assumptions for Cell Search
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	Cell type
	
	Aggressor
	To be identified

	Cell Identifier (2 cases)
	
	unknown to UE
	known to UE

	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
	
	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

	Network synchronization level Note1

	Synchronous case: relative delay of 1st Path w.r.t. cell 1: (fixed delay)
	μs
	0
	CP/2

	
	Asynchronous case: relative delay of 1st Path w.r.t. cell 1: (fixed delay)
	ms
	0
	3.0

	SNR
	dB
	5 and 10
	0 -3, -6

	Number of Tx antennas
	-
	1
	1

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

	Propagation conditions
	
	AWGN, PA5, ETU70

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


3 Simulation Results
The results in terms of 90th percentile of the intra-frequency cell search delay versus measured cell (cell2) SNR for different level of interfering cell SNR (two cases: 5 dB and 10 dB) under AGWN, ETU70 and EPA5 are provided in this section. 
The results are separately shown for synchronized and unsynchronized cells. The corresponding results for the mean cell search delay are given in annex A. 
For the synchronous case results are also provided for different cases of PSS and SSC sequences as agreed in [1]. However for the asynchronous case the cell ID combination does not matter since PSS/SSS collides with the data. Therefore the results are shown only for one particular PSS/SSS combination.
3.1 Results for Synchronized FDD Cells
3.1.1 Results in AWGN
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Figure 1: 90th percentile search delay versus measured cell SNR (AWGN)
3.1.2 Results in EPA5
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Figure 2: 90th percentile search delay versus measured cell SNR (EPA5)

3.1.3 Results in ETU70
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Figure 3: 90th percentile search delay versus measured cell SNR (ETU70)

3.2 Results for Unsynchronized FDD Cells

3.2.1 Results in AWGN
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Figure 4: 90th percentile search delay versus measured cell SNR (AWGN)

3.2.2 Results in EPA5
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Figure 5: 90th percentile search delay versus measured cell SNR (EPA5)

3.2.3 Results in ETU70
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Figure 6: 90th percentile search delay versus measured cell SNR (ETU70)

3.3 Analysis of cell search results for TDD

In the previous section the cell search results are only provided for FDD. The cell search results for TDD are likely to be very similar to those shown in section 3.1 for synchronized FDD cells.  
4 Analysis of Results

It is observed and as also expected that the cell search results are highly sensitive to measured cell SNR and interfering cell SNR. 
Synchronous case: Considering the case of synchronized cells, it is observed that with baseline UE receiver (i.e. Rel-8 receiver) the Rel-8 requirements can be met provided the measured cell SNR ( 0 dB. Assuming interfering cell SNR = 10 dB, the Es/Iot of measured cell (i.e. cell2) ( -10 dB (approximately) for meeting rel-8 requirements. Any cell search below this level would require interference cancellation receiver in the UE. 
Asynchronous case: Considering the case of unsynchronized cells, it is observed that with baseline UE receiver (i.e. Rel-8 receiver) the Rel-8 requirements can be met provided the measured cell SNR ( -3 dB. Assuming interfering cell SNR = 10 dB, the Es/Iot of measured cell (i.e. cell2) ( -13 dB (approximately) for meeting rel-8 requirements. 
However one main difference compared to release 8 is that cells down to the above indicated levels in both synchronous and asynchronous cases have to be search more often (i.e. in every synch sub-frame or every 5 ms) affecting the UE power consumption in DRX and processing as discussed in [2].  
5 Summary
The link simulation results are provided for intra-frequency cell search delay under different level of interfering cell SNR. The results show that for synchronized cells the release 8 requirements can be met when the measured cell Es/Iot ( -10 dB. The results also show that for unsynchronized cells the release 8 requirements can also be met when the measured cell Es/Iot ( -13 dB. 

It is also noted that the UE has to search the cell in every sync sub-frame. This in turn affects the UE battery especially when in short DRX if the same requirements apply for non-DRX and short DRX. 
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[2] Annex A: Mean Cell Search Delay for FDD
A-1: Synchronized cells:
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(a) AWGN                                                             (b) EPA5                                                                   
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 (c) ETU70

A-2: Unsynchronized cells:
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(a) AWGN                                                             (b) EPA5                                                                   
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 (c) ETU70
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