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1 Introduction
In RAN1#70bis, an LS [2] was agreed and sent to RAN2, 3, and 4. The LS states that
· There is no consensus to confirm the Working Assumption [1]. Therefore, satisfying the new RAN4 performance requirements will be the only solution for improved detection of PBCH in the presence of dominant interferers with 9dB bias, with radio-frame-boundary and subframe alignment.

In this contribution, we present simulation results for defining the PBCH performance. 
2 Simulation assumptions
Based on the simulation assumptions in appendix, our simulation environments are summarized in Table 1. 
Table 1: Simulation environments 
	Case IDs
	Serving cell
	1st interfering cell
	2nd interfering cell

	
	SNR(dB)
	Cell ID
	SNR(dB)
	Cell ID
	SNR(dB)
	Cell ID

	Case 1
	-4
	0
	5
	6
	N/A
	N/A

	Case 2
	-4
	0
	5
	1
	N/A
	N/A

	Case 3
	-4
	0
	4
	6
	2
	2

	Case 4
	-4
	0
	4
	1
	2
	2


3  Simulation results for PBCH-IC
Figures 1-3 show the link level simulation results for PBCH IC under above simulation environments. Gains in dB of PBCH IC compared with no IC at 1% BLER are adopted to assess the effectiveness of PBCH IC. We summarize the required SNRs for the 1% PBCH target BLER in Table 2.
Table 2: SNR for the 1% PBCH target BLER 
	Case ID
	Without interference
	With interference, no IC
	With interference, IC 1 Cell
	With interference, IC 2 Cell
	Gain of IC 1 cell compared with no IC
	Gain of IC 2 cell compared with no IC

	Case 1
	-7.5
	-1.9
	-4.7
	N/A
	2.8
	N/A

	Case 2
	-7.5
	-1.2
	-4.2
	N/A
	3.0
	N/A

	Case 3
	-7.5
	-1.3
	-2.6
	-3.9
	1.3
	2.6

	Case 4
	-7.5
	-0.5
	-2.1
	-3.5
	1.6
	3.0
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Figure 1. PBCH IC performance under 5dB colliding (Case 1)/non-colliding (Case 2) CRS aggressor
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Figure 2. PBCH IC performance under 4dB colliding CRS and 2dB non-colliding CRS aggressors
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Figure 3. PBCH IC performance under 4dB non-colliding CRS and 2dB non-colliding CRS aggressors

Some observation can be obtained from the above results:

· Observation 1: Compared with the PBCH performance without interference, PBCH interference from aggressor(s) seriously deteriorate the PBCH demodulation performance with about 5dB-7dB loss.
· Observation 2: Compared with no IC, 2 cell PBCH IC can improve the PBCH demodulation performance with about 2.6dB-3dB performance gain. However, there is still about 2.8dB-4dB performance gap between no interference and PBCH IC. 
· Observation 3: Under two aggressors scenario, cancelling PBCH interference of two aggressors could get better performance gain than canceling PBCH interference of only stronger aggressor. However, more complexity UE implementation and high power consumption would be the cost.
4 Conclusion

In this contribution, we provide the link level simulation results of PBCH IC receiver. Based on above results, we have following observations.
· Observation 1: Compared with the PBCH performance without interference, PBCH interference from aggressor(s) seriously deteriorate the PBCH demodulation performance with about 5dB-7dB loss.
· Observation 2: Compared with no IC, 2 cell PBCH IC can improve the PBCH demodulation performance with about 2.6dB-3dB performance gain. However, there is still about 2.8dB-4dB performance gap between no interference and PBCH IC. 
· Observation 3: Under two aggressors scenario, cancelling PBCH interference of two aggressors could get better performance gain than canceling PBCH interference of only stronger aggressor. However, more complexity UE implementation and high power consumption would be the cost.
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6 Appendix A: Simulation assumptions

	Assumption
	Value
	Comment

	Number of interfering cells (N)
	2

	

	SNR for agressor cell 1 (dB)
	4, 5
	

	SNR for agressor cell 2 (dB)
	2, -∞
	

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

(0, 6,N/A)

(0, 1,N/A)

(0, 6, 2)

(0, 1, 2)
	

	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
	-13 to 0dB, step size 1dB
	

	Interference
	Aggressor cell interference explicitly 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
	

	Aggressor PBCH decoding 
	Practical
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