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1.  Introduction
In the RAN4#69 and RAN4#70 meetings, there were further discussions on FeICIC PBCH-IC. The focus was on how the PBCH BLER is calculated. As pointed out in the agreed WF [1], some companies provided the simulation results based on decoding PBCH every 10ms, while other companies provided the simulation results based on decoding PBCH every 40ms by combining the four redundancy versions corresponding to the same MIB and calculating BLER by CRC checking after decoding PBCH.
So the agreed way forward is as follows.
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The probability of miss-detection of the PBCH (Pm-bch) is used as metric for FeICIC PBCH performance.  Pm-bch is defined as

· Where 

· A: Number of correctly decoded MIB PDUs

· B: Number of transmitted MIB PDUs (Redundancy versions for the same MIB are not counted separately).

· In the next meeting, the companies are encouraged to 

· Check the definition of the probability of miss-detection of the PBCH (Pm-bch) used for the legacy PBCH performance requirements in the next meeting.

· Provide the simulation results based on decoding PBCH every 40ms by combining all the redundancy versions.

· Update the requirement based on the average value of the simulation results.

In this paper we provide alignment and impairment simulation results for FeICIC PBCH. The legacy PBCH performance requirements are also checked to verify the definition of the probability of miss-detection of the PBCH.
2. Discussion
In this paper, three cases are simulated which are listed in table 1. Case 1 and Case 2 are for legacy PBCH performance requirements. Decoding is based on one subframe and BLER is calculated every 10ms in case 1, while in case 2 Decoding is based on four subframes by combining four redundancy versions of PBCH and BLER is calculated every 40ms. The propagation channel for Case 1 and Case 2 is EPA5. Case 3 is for FeICIC PBCH performance where PBCH-IC is used. The detailed simulation assumptions for Case 3 can be found in Appendix.
Table 1 Simulation cases and some simulation assumptions
	
	Bandwidth (MHz)
	Antenna Configuration
	Propagation Condition
	Decoding Method

	Case 1
	1.4
	2x2 Low
	EPA 5
	Every 10ms, using one redundancy version

	Case 2
	1.4
	2x2 Low
	EPA 5
	Every 40ms, combining four redundancy version

	Case 3
	1.4
	2x2 Low
	ETU 30
	Every 40ms, combining four redundancy versions


Simulation results for FDD are presented in Figure 1 and Figure 2 for Legacy PBCH and FeICIC PBCH requirements respectively.
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Figure 1.  performance for legacy PBCH requirement
It can be seen from Figure 1 that the SNR (dB) point @1% BLER for Case 1 and Case 2 is -6.6 dB and -1.4 dB respectively. The PBCH requirement for 2Tx Antenna transmit diversity defined in section 8.6.1.2.1 in TS 36.101 [2] is -4.8dB. Apparently the definition of the probability of miss-detection of the PBCH (Pm-bch) used for the legacy PBCH performance requirements should be based on decoding every 40ms by combining four transmission redundancy versions for the same MIB. So it is reasonable to define FeICIC PBCH performance requirement in the same way.
Observation: it can be seen from Figure 1 that the definition of the probability of miss-detection of the PBCH (Pm-bch) used for the legacy PBCH performance requirements should be based on decoding every 40ms by combining four transmission redundancy versions for the same MIB.
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Figure 2.  Performance for FeICIC PBCH requirement
From demodulation point of view, the performance of TDD PBCH demodulation should be the same as that of FDD. Based on the simulation results presented in Figure 2 the SNR (dB) point @1% BLER are summarized in Table 2. The impairment results are also given in Table 2.
Table 2: The SNR (dB) point @1% BLER with alignment and impairment simulation results for FeICIC PBCH
	SNR (dB)
	Alignment results
	Impairment results 

	FDD
	-5.1
	-3.5

	TDD
	-5.1
	-3.5


3. Conclusions
In this paper we provide alignment and impairment simulation results for FeICIC PBCH. The legacy PBCH performance requirements are also checked to verify the definition of the probability of miss-detection of the PBCH.
Observation: it can be seen from Figure 1 that the definition of the probability of miss-detection of the PBCH (Pm-bch) used for the legacy PBCH performance requirements should be based on decoding every 40ms by combining four transmission redundancy versions for the same MIB.

The SNR point for FeICIC PBCH requirements are given as below.
	SNR (dB)
	Alignment results
	Impairment results 

	FDD
	-5.1
	-3.5

	TDD
	-5.1
	-3.5
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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
	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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