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1 Introduction
RAN1#69 sent an LS to RAN2, 3 and 4 with questions relating to the necessity to and complexity of decoding PBCH for UEs that are located in the 9dB CRE zone of a picocell. For RAN4, the question from RAN1 is whether it can be assumed that Release 11 FeICIC UEs always have interference cancellation capability. 

In RAN4#63AH meeting, the group gets some concensus on the simulation assumption on PBCH performance. In this paper, we provide our simulation results. 
1.1 Simulation results for PBCH with PBCH-IC
Simulation results for PBCH with/without IC (interference cancellation) is shown in Figure 1~Figure 3. In the simulation, bandwidth is 10 MHz, but only the center 6 PRBs are used for channel estimation. Both the channel estimation for interference cell and serving cell are pratical. MRC is used as the equalizer. 
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Figure 1: PBCH performance when one aggressor cell is modelled and the corresponding I/N is 3 dB
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Figure 2: PBCH performance when one aggressor cell is modelled and the corresponding I/N is 5 dB
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Figure 3: PBCH performance when one aggressor cell is modelled and the corresponding I/N is 6 dB
From Figure 1~Figure 3, we list the SNR for 1% BLER PBCH decoding with/without IC in Table 1. Case 1~ Case 3 are shown in Figure 1~Figure 3, repectively. From Figure 1~Figure 3, we can see that the performance with non-colliding case is always worst than that with colliding case. The main reason is that the interference is stable for colliding CRS case in the case without IC. For PBCH IC case, non-CRS RE of PBCH is clean in colliding CRS case. Hence, the performance with colliding CRS is expected to be better than that with non-colliding CRS case. For generalization, we use worst case (non-colliding case) to decide the SNR at 1% BLER in Table 1. From Table 1, we can see that the target SNR for 1% BLER PBCH with IC is about -6 dB with different interference level. Compared with the PBCH decoding without PBCH IC, the gain with IC is more than 2.6 dB. With the increase of the interference, more gain can be achieved. 
Table 1: Target SNR needed for 1% BLER PBCH decoding with/without PBCH IC

	Case
	I1/N (dB)
	SNR@1% with PBCH IC
	SNR@1% without  PBCH IC
	Gain

	Case 1
	3
	-6.8
	-4.2
	2.6

	Case 2
	5
	-6.2
	-2.7
	3.5

	Case 3
	6
	-5.7
	-2
	3.7


According to the system level simulation results [2] [3], the typical operating range of CRE under feICIC with 9 dB bias is about -4 dB. From Table 1, we can see that at least 1.7 dB margin is available against the typical value. Hence, we can have the following observations:
Observations: PBCH interference cancellation is feasible and significantly improves the performance under 9dB handover bias, so PBCH demodulation is feasible for FeICIC.
2 Conclusion
Simulation results are provided for PBCH performance with interference cancelation. Based on the simulation results, we have the following observations:

Observations: PBCH interference cancellation is feasible and significantly improves the performance under 9dB handover bias, so PBCH demodulation is feasible for FeICIC.
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Appendix A: Simulation assumptions

	Assumption
	Value
	Comment

	Number of interfering cells (N)
	0, 1, 2

	The final N for requirements, if the requirements are to be defined, is to be studied separately.

	SNR for agressor cell 1 (dB)
	6, 5, 3
	

	SNR for agressor cell 2 (dB)
	[3, 1, -∞]
	

	
	
	

	Cell ID
	(serving cell, 1st dominant interferer, 2nd dominant interferer)

(0)

(0, 1 , 2)

(0, 6, 2)

(0, 1)

(0, 6)
	

	Channel model
	ETU, 30Hz
	

	Carrier frequency
	2GHz
	

	Antenna configuration
	2x2, low correlation
	

	Subframe shifting
	None
	

	ABS configuration
	Non ABS subframe
	

	System bandwidth
	10MHz
	

	Cyclic prefix
	Normal
	

	Power allocation (rhoA, rhoB)
	-3dB
	

	Serving cell SNR measured at CRS
	-14 to 4dB, step size 1dB
	

	Interference
	Agressor cell interference explicitely modelled
	

	Tx EVM
	6%
	

	Receiver
	PBCH IC, PBCH no IC
	CRS-IC should be performed at the same time.

Companies encouraged to provide information on the cancellation principles (e.g. successive etc.) and equalizer used (e.g, MRC or IRC).

	Simulation length
	40000 subframes minimum
	

	Channel and interference estimation
	Realistic
	

	Agressor PBCH decoding 
	Baseline: Practical

Optional: Ideal
	




































































