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1 Introduction

In RAN4 63AH meeting, the RAN1 LS on MIB detection and correspondingly the feasibility of PBCH-IC was discussed [1]~[6]. The online way forward was 

· Draft WF on feasibility criteria and simulation assumptions to align results and performance metric;
· Aim to send LS to RAN1 in August based on simulation results.

The simulation assumptions for further evaluation of PBCH IC have been provided in [2]. And for the criterion for feasibility of PBCH-IC, the agreed working assumptions were

· 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.
In this contribution, we will provide the simulation results and give the proposal for the PBCH-IC feasibility.
2 Simulation assumptions
The following table is the simulation assumption copied from [2].

Table 1 simulation assumptions of PBCH-IC in [2]
	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
	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
	

	Agressor PBCH decoding 
	Baseline: Practical

Optional: Ideal
	


In our simulation, the following six cases are captured to investigate the performance gain of PBCH IC:
· Case 1: 1 interference cell, interference level [3dB], Cell ID [0 1]

· Case 2: 1 interference cell, interference level [3dB], Cell ID [0 6]

· Case 3: 2 interference cell, interference level [5dB, 1dB], Cell ID [0 1 2]

· Case 4: 2 interference cell, interference level [5dB, 1dB], Cell ID [0 6 2]

· Case 5: 2 interference cell, interference level [6dB, 3dB], Cell ID [0 1 2]

· Case 6: 2 interference cell, interference level [6dB, 3dB], Cell ID [0 6 2]
3 Simulation results
Based on the simulation assumptions and cases, we provide the following simulation results from Figure 1 to Figure 3.
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Figure 1 Simulation results for Case 1 and Case 2 with one interference
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Figure 2 Simulation results for Case 3 and Case 4 with two interferences and levels of [5dB 1dB]
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Figure 3 Simulation results for Case 5 and Case 6 with two interferences and levels of [6dB 3dB]
In Table 2, we summarize the required SNRs for the 1% PBCH target BLER.
Table 2 SNR for the 1% PBCH target BLER (unit: dB)
	Intf level
	Without Pico intf
	With Pico intf, no IC
	With Pico intf, IC
	Gain of IC compared with no IC

	Case 1
	-8.4
	-4.5
	-7.4
	2.9

	Case 2
	-8.4
	-4.5
	-7.3
	2.8

	Case 3
	-8.4
	-1.3
	-6.5
	4.2

	Case 4
	-8.4
	-1.4
	-6.2
	4.8

	Case 5
	-8.4
	-0.2
	-6.3
	6.1

	Case 6
	-8.4
	0
	-6.0
	6.0


Some observation can be obtained from the above results:
· Observation 1: PBCH interference from Macro cell will greatly deteriorate the PBCH demodulation performance of Pico UE;

· Observation 2: The CRS-colliding case would be worse than CRS-non-colliding case from performance perspective;
· Observation 3: PBCH IC can efficiently improve the demodulation performance against the PBCH interference, and by using PBCH-IC 
· The required SNRs for the 1% target BLER under all the cases are no larger than 6dB;
· The SNR gains at 1% target BLER compared to no PBCH IC are larger than around 3dB.
According to the agreed two criterions, we can conclude that PBCH IC under FeICIC is feasible.
For PBCH, because the operating SNR, i.e., required SNR at 1% BLER is much lower, if the interference is relatively high compared to signal, the interference can be easily re-constructed and then cancelled; if the interference is relatively low, the performance without PBCH IC would be acceptable. So if the decoded PBCH of the interference cell can pass the CRC, the PBCH IC can implemented and otherwise no PBCH IC. It is reasonable that the above operation can provide the robust PBCH decoding performance. Therefore we propose that
Proposal 1: PBCH IC could efficiently cancel the PBCH interference and PBCH IC is feasible.
And RAN1 LS ask RAN4 whether it can be assumed that FeICIC capable UEs will always have PBCH interference cancellation capability and provide feedback with respect to PBCH interference cancellation capability.
If the group can reach the consensus on the ‘feasibility’ of PBCH IC, we suggest the following actions in RAN4:
· Step 1: Reply LS to RAN1to tell RAN1 that PBCH IC is feasible and RAN4 will define the requirements to gaurantee that UE can have PBCH interference cancellation capability;
· Step 2: Start discussion on the requirements for PBCH IC under FeICIC in RAN4.

4 Conclusion
This contribution provides the simulation results of PBCH IC based on the simulation assumptions, and following proposal are suggested:

Proposal 1: PBCH IC could efficiently cancel the PBCH interference and PBCH IC is feasible.
If the group can reach the consensus on the ‘feasibility’ of PBCH IC, we suggest the following actions in RAN4:

· Step 1: Reply LS to RAN1to tell RAN1 that PBCH IC is feasible and RAN4 will define the requirements to gaurantee that UE can have PBCH interference cancellation capability;

· Step 2: Start discussion on the requirements for PBCH IC under FeICIC in RAN4.

The corresponding LS is in [7].
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