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1.  Introduction
In the RAN4#68 meeting, the PBCH performance requirement for FeICIC requirements was introduced in [1] and [2] for Rel-11 and Rel-12 respectively. However, there are still some open issues, i.e. the channel bandwidth, ABS pattern and the SNR requirement, to be resolved. 

In this paper we provide our views on these issues and simulation results for SNR level were also presented. 
2. Discussion
2.3 Simulation results

Simulation results for 10MHz and 1.4MHz bandwidth, non-ABS and ABS configuration are given in Fig 1.
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Figure 1. PBCH performance of under FeICIC scenario
The SNR (dB) point @1% BLER are summarized below.
	
	10MHz Bandwidth
	1.4MHz Bandwidth

	Non-ABS
	-5.31
	-2.51

	ABS
	-6.75
	-3.76


2.2 ABS pattern
In FeICIC, it is important to configure ABS pattern to ensure the demodulation performance of CRE UE. So the demodulation requirements, such as PDSCH, PDCCH etc., are specified with ABS pattern configured. For these channels, there is only CRS interference in ABS subframe which can be mitigated by CRS-IC. However, PBCH is different because there are always CRS interference and PBCH interference from interferers even when ABS pattern is configured as CRS/PSS/SSS/PBCH are always transmitted in ABS subframes. From this perspective, there is no need to configure ABS pattern for PBCH demodulation performance.

For FeICIC, CRS-IC and PBCH-IC need to be used to improve the PBCH demodulation performance. For both CRS-IC and PBCH-IC, accurate channel estimation is critical to re-generate the CRS and PBCH interferences. When ABS pattern is configured, channel estimation performance could be improved. Furthermore, if system bandwidth is more than 1.4MHz and full system bandwidth channel estimation is supported, then more improvement of channel estimation performance is expected. Consequently, the PBCH demodulation performance will be improved due to the more accurate PBCH-IC and CRS-IC on ABS subframes.

But on the other hand, configuring ABS pattern to protect PBCH will need eNB to set the first subframe of each radio frame to be ABS, which may lead to the system performance loss. So there would be some trade-offs.

From Fig 1 it can be seen that there is about 1.5dB gain when ABS is configured.

Observation 1: ABS pattern configuration could provide PBCH demodulation gains but may lead to system performance loss.
2.3 Bandwidth
It can be seen from Fig 1 that the difference of PBCH demodulation performance is quite large for different bandwidth. This mainly because that the channel estimation of the edge of the central 1.4MHz will be highly improved if whole bandwidth is used in channel estimation. 
From minimum requirements perspective, 1.4MHz bandwidth should be used in the test case to ensure the performance of the worst case scenario. But for FeICIC, we should take advantage of CRS-IC and PBCH-IC which is highly related to channel estimation performance. Furthermore, as long as bandwidth is greater than 1.4MHz, then the performance will be not much difference. So 10MHz bandwidth, which is a typical case, is a little bit more appropriate to be used to specify the requirements.
In addition, it can be seen from Fig 1 that the gain of using 10MHz bandwidth compared to 1.4MHz bandwidth is much lager than that of configuring ABS pattern. 

Observation 2: 10MHz bandwidth is a little bit more appropriate to be used to define the requirements.
3. Conclusions
In this paper we provide our views on the bandwidth and ABS pattern configuration and simulation results for SNR level were also presented. 
Based on the observations, 10MHz bandwidth could be used and ABS pattern configuration is not used to specify FeICIC PBCH demodulation requirements.
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5. Appendix

5.1  Simulation assumptions

	Assumption
	Value
	Comment

	Number of interfering cells (N)
	2
	

	SNR for aggressor cell 1 (dB)
	4
	

	SNR for aggressor cell 2 (dB)
	2
	

	Serving cell SNR measured at CRS
	-14 to 0dB, step size 1dB
	

	Timing offset w.r.t the serving cell (us)
	(3,-1)
	(serving cell, 1st dominant interferer)

	Frequency shift w.r.t the serving cell (Hz)
	(300,-100)
	(serving cell, 2nd dominant interferer)

	Cell ID
	 (0, 6, 2)
	(serving cell, 1st dominant interferer, 2nd dominant interferer)

	System bandwidth
	10MHz
1.4MHz
	Same bandwidth for serving cell and aggressor cells

	Channel model
	ETU, 30Hz
	

	Carrier frequency
	2GHz
	

	Antenna configuration
	2x2, low correlation
	

	ABS configuration
	Non ABS subframe
	

	Cyclic prefix
	Normal
	

	Power allocation (rhoA, rhoB)
	-3dB
	

	Interference
	Aggressor cell interference explicitly modeled
	

	Tx EVM
	6%
	

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

	PBCH transmission redundancy version 
	the same PBCH transmission redundancy version is used for serving cell and aggressor cells
	

	Simulation length
	40000 subframes minimum
	

	Channel and interference estimation
	Realistic
	

	Aggressor PBCH decoding 
	Practical
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