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1. Introduction

Cell detection is critical for UE’s association to Pico in HetNet scenario, and the interference cancellation (IC) has been considered to improve the cell detection performance by many companies. From some companies’ point of view, UE could conduct cell detection well depending on IC algorithm only, without any signaling assistance of Macro cell under 9dB bias. While some other companies think that the IC algorithm may not be enough for cell detection under 9dB bias, and the signaling assistance should be introduced.

In this contribution, the detection performance of MIB under 9 dB bias and the cell detection improvement by IC algorithm are discussed, and our views on the issues of network assistance for cell detection are presented.
2. Discussion

Scenarios

In recent RAN1 meetings, the main scenario for cell detection discussion is that a Macro UE is handed over to a Pico cell with a CRE bias of 9 dB, in which the UE would need to read the MIB as well as SIB1, as shown in Figure1. In this scenario, the MIB of victim cell is interfered strongly by aggressor cell, therefore the MIB detection of victim cell UE may be failed. 
In this section, the performance of MIB detection improvement by using IC is evaluated, and the potential scheme to enhance cell detection performance is discussed.
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Figure 1 the scenario where MIB detection may be failed
Simulation result
The performance of MIB detection is evaluated via link simulations, and the simulation assumptions are given in Appendix A. Figure 2 shows the BLER performance of PBCH detection for Pico cell. Based on the figure, it is observed that, without interference cancellation, the system information is hard to be acquired, since the required SNR for 1% BLER for PBCH is about -4dB even with the ideal channel estimation under 9dB IOT.
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Figure 2 Detection Performance of MIB
Obviously, based on Figure 2, interference cancellation could improve the detection performance of MIB significantly, with the gain at 6dB level under the assumption of ideal channel estimation and 9dB IOT. In addition, more gain can be expected by using IC under the assumption of realistic channel estimation.
Since the interference cancellation algorithm can be applied in the detection of PSS/SSS and SIB1 as well, the performance gain of PSS/SSS and SIB1 detection coming from interference cancellation could also be expected. In this sense, the interference cancellation seems to be a feasible solution for CRE UE’s cell detection.

However, from operator point of view, depending on IC only to solve the cell detection issue would still be risky,  since the performance of IC algorithm is totally dependent on the UE implementation, which may increase the complexity and cost of UE and the gain of IC is still  unavailable for legacy UE. In addition, even with the gain of IC, the operating point of PBCH detection is still -8dB with realistic channel estimation, which cannot guarantee the success of UE cell detection (under 9dB CRE bias) in a reliable manner.

In this sense, other techniques used for interference handling related to system information acquiring could be considered, such as the signaling assistance (PBCH/PSS/SSS/SIB1) [1], the power boosting (PBCH/PSS/SSS/SIB1), the inter-subframe scheduling (SIB1) [2], etc. 

The power boosting is a simple way to improve the detection performance of MIB and SIB1. However, considering the limitation of Pico power, the power boosting is not sufficient to handle the gap of PBCH power between Macro and Pico, and the IC algorithm in UE side is still needed to solve the MIB and SIB1 detection problem.

The signaling assistance is a bit complicated way compared with power boosting, considering the potential specification impacts. In addition, before going to specify something, the application scenario of the signaling assistance should be justified firstly.
Inter-cell coordination of SIB1 transmissions could refer to either radio frame shift or the coordination of PDSCH in conjunction with ePDCCH [2]. However, it is noted that either way could solve the SIB1 collision issue only, and the performance improvement of PBCH could not be expected at the same time.
Given the above discussions, it is proposed that:
Proposal 1: Use PBCH cancellation to improve the performance of MIB detection.
Proposal 2: The signaling assistance could be considered, while the application scenario should be justified firstly.
3. Conclusion

The detection performance of MIB under 9dB interference was evaluated, and the potential techniques to improve the detection performance were discussed. 
Based on the evaluation performance and the discussions, it is proposed that:
Proposal 1: Use PBCH cancellation to improve the performance of MIB detection.

Proposal 2: The signaling assistance could be considered, while the application scenario should be justified firstly.
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5. Appendix A

Table 1 Simulation assumptions

	Parameter
	Pico
	Macro　

	System bandwidth
	5 MHz
	5 MHz

	Cyclic prefix
	Normal
	Normal

	Cell ID
	0
	1

	Antenna configuration
	2x2 low
	2x2 low

	Reference channel
	EPA5
	EPA5

	
	
	

	PCFICH
	CFI=3
	CFI=3

	DCI format
	1A
	1A

	# of CCEs
	8
	8

	Receiver type
	MMSE
	N/A

	IC of CRS
	Yes
	N/A

	Subframe type
	Non-ABS
	ABS

	Subframe shifting
	No
	No

	max_HARQ_time
	3
	N/A

	HARQ_delay
	10ms
	N/A

	Transmission mode
	SFBC
	N/A

	Interference level
	SIR= -9 dB
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