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1 Introduction

In recent RAN4 meetings, for the purpose of responding to RAN1 LS[1], many discussions are focused on the feasibility of PBCH-IC for R11 FeICIC. However, there is still no conclusion yet. In this contribution, based on the agreed working assumption in [2], we provide our simulation results and considerations on this issue.

2 Simulation Assumptions
With the conclusion in [2], it has been agreed that two criteria should be used for deciding on the feasibility of PBCH IC:
· SNR for 1% BLER PBCH decoding with IC falls within a typical operating range (to be defined)

· Gain in dB of PBCH IC compared with no IC at 1% BLER 
The simulation assumptions are shown in appendix while the simulation cases are summarized in Table 1.

Table 1: Simulation Cases

	Case #
	1st interfering cell SNR [dB]
	2nd interfering cell SNR [dB]
	Number of interfering cells 
	Notes

	Case 1
	3
	N/A
	1
	PBCH IC & PBCH no IC

	Case 2
	5
	1
	2
	PBCH IC & PBCH no IC

	Case 3
	6
	3
	2
	PBCH IC & PBCH no IC


3 Simulation Results for PBCH IC
Figure 1 to Figure 3 demonstrate the curves of PBCH-IC for case 1 to case 3 respectively, in which PBCH decoding is performed after 40ms and CRS-IC is also considered at the same time. Furthermore, the PBCH performances at 1% BLER are summarized in Table 2.
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Figure 1. PBCH interference cancellation: Case 1
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Figure 2. PBCH interference cancellation: Case 2
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Figure 3. PBCH interference cancellation: Case 3
Table 2: Summary of results for PBCH IC

	Case #
	No interferer for 1% BLER [dB]
	SNR for 1% BLER PBCH IC [dB]
	SNR for 1% BLER PBCH no IC [dB]
	Gain of PBCH IC compared with no IC at 1% BLER [dB]

	Case 1
	-8.5
	-7.2
	-4.3
	2.9

	Case 2
	-8.5
	-6.2
	-1.8
	4.4

	Case 3
	-8.5
	-5.6
	-0.7
	4.9


In Table 2, it can be seen that, with different interfering conditions in case 1 to case 3, the SNR for 1% BLER with PBCH IC are -7.2dB, -6.2dB and -5.6dB respectively. Compared with that for no interferer scenario, the largest performance degradation is no more than 3dB. Even for case 3, in which the interference is severe with 2 interfering cells, the SNR for 1% BLER could meet the Rel-8/9 performance requirement for PBCH defined in TS 36.101 on condition that a moderate implementation margin is considered.

Furthermore, based on the results provided in Table 2, it can also be observed that PBCH-IC could get significant performance gain compared with PBCH no IC at 1% BLER and the improvement grows with larger interference, i.e. nearly 3dB for case 1 with one interfering cell while nearly 5dB for case 3 with two interfering cell.

4 Conclusion

In this contribution, simulation results are provided on PBCH IC for FeICIC. Based on these results, several observations are given and a proposal for response LS to RAN1 is also put forward: 
Observation 1: PBCH IC could achieve good performance and meet Rel-8/9 performance requirement if a moderate implementation margin is considered.
Observation 2: PBCH-IC could get significant performance gain compared with PBCH no IC at 1% BLER.

Proposal: RAN4 responds to RAN1 that UE could be always assumed to have PBCH IC capability.
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Appendix: 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
	Successive interference cancellation and MRC equalizer were applied.

CRS-IC is performed at the same time.

	Simulation length
	40000 subframes minimum
	

	Channel and interference estimation
	Realistic
	

	Agressor PBCH decoding 
	Practical
	


