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1
Introduction
In the RAN1 #67, following agreements were reached on cell identification [1]:
· Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias
· Higher-layer signaling is utilized to aid the UE
In this contribution, we evaluate the performance of the baseline receiver to determine the signaling support necessary to provide satisfactory performance at 9 dB CRE bias.

2
Simulation Results 

2.1 Simulations Assumptions
In this contribution, we consider a scenario where target cell SNR = -4 dB and the interfering cell, SNR spans a range from 1 to 5 dB.  The scenario where interfering cell SNR = 1 dB corresponds to Rel-10 core performance requirement. This scenario implies that Rel-10 receiver can handle effective SNIR = -7.5 dB and therefore, depending on the residual interference, the bias values in the range of 5 dB - 7.5 dB. The scenario which we evaluate in this contribution where interfering cell SNR = 5 dB would mean that the Rel-11 receiver would need to handle effective SNIR of -10.5 dB and therefore depending on the residual interference, the bias values in the range of 9 dB - 10.2 dB, which falls in a range agreed at RAN1 #67 [1].
We investigate the cell identification performance sensitivity from the following parameters, denoted as X, Y and Z: 

· X = # of PSS/5ms, Y = # of SSS/PSS,  Z = # of peaks kept/5ms

We consider the following choices: Receiver with 25% duty cycle and TU30 channel:

· X=16, Y=3, Z=4 
· X=16, Y=3, Z=8
2.2 Simulations Results
Table 1 shows the 90% cell detection probability for the scenario the cell is considered detected if it appears in the list of Z=4 strongest cells. Table 2 shows the 90% cell detection probability for Z=8. As it can be seen tables, the performance of the baseline receiver gracefully degrades as strength of the interferer increases and it is still within acceptable limits when the bias value of 9 dB is considered (interferer with SNR = 5 dB).  For the receiver with Z=8, the detection delay is less than 250 ms. Obviously the receiver with Z=8 can detect weak cells quicker, but the price to pay would be larger number of falsely detected cells than the receiver with a parameter Z=4.
Table 1: Required time in ms to acquire the cell for 25% duty cycle receiver and X=16, Y=3, Z=4
	SNR target (dB)
	SNR interferer (dB)
	Cell ID=110
	Cell ID=112
	Cell ID=113
	Cell ID=197

	-4
	1
	0.1573
	0.1634
	0.1441
	0.1535

	-4
	2
	0.1792
	0.196
	0.164
	0.1866

	-4
	3
	0.2473
	0.2531
	0.2243
	0.2411

	-4
	4
	0.3066
	0.3732
	0.2751
	0.3574

	-4
	5
	0.5453
	0.4968
	0.4166
	0.5617


Table 2: Required time in ms to acquire the cell for 25% duty cycle receiver and X=16, Y=3, Z=8

	SNR target (dB)
	SNR interferer (dB)
	Cell ID=110
	Cell ID=112
	Cell ID=113
	Cell ID=197

	-4
	1
	0.1014
	0.1074
	0.098
	0.0993

	-4
	2
	0.1349
	0.1451
	0.1135
	0.1285

	-4
	3
	0.1655
	0.1616
	0.1472
	0.1547

	-4
	4
	0.2006
	0.1988
	0.1749
	0.1776

	-4
	5
	0.2501
	0.2385
	0.2366
	0.2326


The results shown in the tables do not take into account any signalling assistance. Utilizing signalling assistance can reduce the probability of false alarms. For example, eNB can signal to the UEs a list of weak cells the UE needs to search for. These would be the cells that provide cell range expansion (CRE) and have configured restricted measurements. UE would only need to look for weak cells that are provided in the list. The cells that are not on the list would not need to be detected early as they do not have protected resources configured and do not provide CRE.  

The cell list that can control the probability of false alarm is however already provided in Rel-10 for the measurements of the neighbouring cells and the parameter referred to as measSubframePattern-Neigh. It represents a time domain resource restriction pattern applicable to neighbour cell RSRP and RSRQ measurements on the carrier frequency indicated by carrierFreq. 
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We propose that this list is used to enable satisfactory performance at 9 dB bias.   
Proposal: The cell list (measSubframeCellList-r10) provided in measSubframePatternConfig-Neigh-r10 is used to enable satisfactory cell search performance for 9 dB CRE bias values. 
3 
Conclusions

In this contribution we evaluated cell search performance and concluded that the cell list provided in measSubframePatternConfig-Neigh-r10 can be used to enable satisfactory cell search performance at 9 dB CRE bias values.   
Proposal: The cell list (measSubframeCellList-r10) provided in measSubframePatternConfig-Neigh-r10 is used to enable satificatory cell search performance for 9 dB CRE bias values. 
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