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1. Introduction

In RAN4 meeting 64, the following aspects have been agreed on PBCH detection for FeICIC [1]:
· Performance requirements assuming baseline PBCH-IC receiver will be defined by RAN4;
· PBCH performance requirements under the assumption of System Frame Number (SFN) synchronization will be defined by RAN4. The requirements without the assumption of System Frame Number (SFN) synchronization are under further study.
The performance requirements for PBCH detection rely on the interference conditions of system level output including the number of aggressors and the power level of each aggressor. In [2], it has been agreed that 2 aggressors should be modelled for cell detection and the detailed power level is still FFS. In the companion contribution [3], the power levels are proposed based on system level outputs. This contribution shows the link level performance of PBCH detection using the interference conditions in [3]. 
2. Simulation Assumptions and Simulation Results
Most of the simulation assumptions in Table 1 are based on the agreed working assumptions in [4] except the interference conditions. Since PBCH detection is sensitive to the channel estimation accuracy, we also consider using previous subframe to assist channel estimation.
Table 1 Simulation assumptions for PBCH detection
	Assumption
	Value

	Cell ID (victim,1st aggressor,2nd aggressor),
D1/Noc(dB), D2/Noc(dB)
	Cell ID = (0,1,2), D1/Noc = 4; D2/Noc = 1;
Cell ID = (0,6,2), D1/Noc = 4; D2/Noc = 1;

	Channel model
	ETU-30Hz/EPA-5Hz, 2x2, low correlation

	Carrier frequency
	2GHz, FDD

	Subframe shifting
	None

	ABS configuration
	Non ABS subframe

	Bandwidth for PBCH
	6PRB

	Cyclic prefix
	Normal

	Power allocation (rhoA, rhoB)
	-3dB

	Tx EVM
	6%

	Receiver
	PBCH successive IC including CRS IC (1 or 2 aggressor are cancelled); PBCH no IC (Rx signals over 40ms are combined for PBCH decoding)

	Channel and interference estimation
	Realistic

	Aggressor PBCH decoding 
	Practical


The simulation results are captured in appendix and the requirements to meet the 1% BLER are summarized in Table 2 and Table 3 given different channel estimation assumptions (previous subframe is used/not used to assist channel estimation) and different channel model. We have the following observations based on these results:

1) If channel estimation is assisted by previous subframe, the performance of non-colliding case could have a larger boost compared with colliding case;
2) CRS colliding case always outperforms the non-sliding case if IC receiver is implemented;

3) When PBCH-IC receiver is applied and all aggressors are cancelled, the 1% BLER could be achieved at Es/Noc = -4dB; On the other hand, if PBCH-IC receiver is not applied in ETU channel or if only 1 aggressor is cancelled in EPA channel, it is difficult to meet the 1% BLER at Es/Noc = -4dB (highlighted as orange in Table 2 and Table 3). 
Since the requirements should be defined considering the worst case, we have the following proposal:
Proposal 1): Consider EPA channel model in further PBCH simulations for 9dB CRE;
Proposal 2): In order to meet the target decoding SINR for 9dB CRE, UE should be able to cancel 2 aggressors for PBCH detection.

Table 2 Target SINR(dB) for 1% BLER (ETU-30Hz)

	IC

Channel Estimation
	Cancel 2 Aggressor
	Cancel 1 Aggressor
	No IC

	Current Subframe
	Cell ID (0,6,2)
	-6.88
	-5.05
	-2.63

	
	Cell ID (0,1,2)
	-5.48
	-4.05
	-2.10

	Current & Previous Subframe
	Cell ID (0,6,2)
	-6.9
	-5.73
	-3.0

	
	Cell ID (0,1,2)
	-6.48
	-5.29
	-3.3


Table 3 Target SINR for 1% BLER (EPA-5Hz)

	IC

Channel Estimation
	Cancel 2 Aggressor
	Cancel 1 Aggressor
	No IC

	Current Subframe
	Cell ID (0,6,2)
	-5.7
	-3.07
	-0.69

	
	Cell ID (0,1,2)
	-4.2
	-2.3
	-0.29

	Current & Previous Subframe
	Cell ID (0,6,2)
	-6.15
	-3.9
	0.1

	
	Cell ID (0,1,2)
	-5.57
	-3.3
	-0.8


3. Conclusion
This contribution provides the results of PBCH detection under different simulation assumptions including different Rx implementation, channel estimation and channel model. The observations and proposals are recaptured as following:
Observations:
1) If channel estimation is assisted by previous subframe, the performance of non-colliding case could have a larger boost compared with colliding case;

2) CRS colliding case always outperforms the non-sliding case if IC receiver is implemented;
3) When PBCH-IC receiver is applied and all aggressors are cancelled, the 1% BLER could be achieved at Es/Noc = -4dB; On the other hand, if PBCH-IC receiver is not applied in ETU channel or if only 1 aggressor is cancelled in EPA channel, it is difficult to meet the 1% BLER at Es/Noc = -4dB. 

Proposal 1): Consider EPA channel model in further PBCH simulations for 9dB CRE;

Proposal 2): In order to meet the target decoding SINR for 9dB CRE, UE should be able to cancel 2 aggressors for PBCH detection.
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5. Appendix

Simulation results of PBCH detection for ETU-30Hz.
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Simulation results of PBCH detection for EPA-5Hz.
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