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1 Introduction
In the previous meeting, RAN4 observed that PBCH IC can bring significant gain, and as a result RAN4 has agreed to define PBCH performance requirement based on PBCH IC under the assumption of SFN synchronization [2].  
In this contribution we propose simulation assumptions for defining the PBCH performance requirement and presents simulation result.
2 Discussion
In the previous RAN4 meeting, a WF was agreed on the number of interferers and deployment scenarios [3]
· N=2 interferers should be modeled for cell detection and RRM/RLM requirements for FeICIC

· RAN4 shall consider the minimum requirements and test cases to ensure 9dB handover bias for all deployment scenarios considered so far in RAN4. 
It was also previously agreed to use Es/Noc3=-4dB for the victim serving cell as a working assumption.
As PBCH REs experience the same interference level as PSS/SSS REs, and as the PBCH detection should be guaranteed for the same 9dB handover bias, it is most reasonable to reuse the same side conditions as in the cell detection. In [4] we propose the following cell identification side conditions

· Es/Iot=-11.5dB ( victim Es/Noc3=-4dB, 1st aggressor Es/Noc3=5dB and has colliding CRS, 2nd aggressor Es/Noc3=2dB and has non-colliding CRS.

Therefore, we propose to use the same interferer side conditions for PBCH IC requirement.

Proposal 1: For FeICIC PBCH requirement, use 1st aggressor Es/Noc3=5dB with colliding CRS, and 2nd aggressor Es/Noc3=2dB with non-colliding CRS.
Along with the proposed side conditions, Table 1 shows the complete simulation assumption proposal for RAN4’s evaluation for determining FeICIC PBCH requirement. The simulation assumptions are largely based on those used for determining PBCH IC feasibility [1].
Table 1: PBCH IC simulation assumptions for defining FeICIC PBCH requirement
	Assumption
	Value

	Number of interfering cells (N)
	2

	SNR for aggressor cells
	(1st dominant interferer, 2nd dominant interferer) = (5dB, 2dB)

	Cell ID
	(serving cell, 1st dominant interferer, 2nd dominant interferer) = (0, 6, 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
	-11 to 0dB, step size 1dB

	Interference
	Aggressor cell interferences are explicitly modeled

	Tx EVM
	6%

	Receiver
	Evaluate the following

· PBCH IC of 2 interferers

· No PBCH IC (as reference)
CRS-IC should be performed at the same time.

	Simulation length
	40000 subframes minimum

	Channel and interference estimation
	Realistic

	Aggressor PBCH decoding 
	Practical


Figure 1 shows the PBCH decoding performance according to the simulation assumption. In Figure 2-Figure 4, we also provide additional simulation results with (4dB,2dB) aggressors and/or two non-colliding CRS. 
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Figure 1: PBCH IC performance under 5dB colliding CRS and 2dB non-colliding CRS aggressors
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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 5dB non-colliding CRS and 2dB non-colliding CRS aggressors
[image: image4.emf]-11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

10

-4

10

-3

10

-2

10

-1

10

0

Serving cell SNR (dB)

FER

PBCH ICInterf1-Cell-2-Interf2-Cell-1--Geo-4dB-

 

 

No IC

2 cell IC


Figure 4: PBCH IC performance under 4dB non-colliding CRS and 2dB non-colliding CRS aggressors
In Table 2, we summarize the simulation results. In the table we show both the SNR values for meeting 1% BLER and the Es/Iot value corresponding the SNR values.
Table 2: Summary of PBCH IC simulation results
	Cell IDs
	Interferer level
	2 cell IC
	No IC
	Cell identification requirement

Es/Iot (dB)

	
	
	SNR (dB) @ 1% BLER
	Es/Iot (dB) @ 1% BLER
	SNR (dB) @ 1% BLER
	Es/Iot (dB) @ 1% BLER
	

	0
	None
	-
	-
	-8.5
	
	-

	0, 6, 2
	5dB, 2dB
	-5.8
	-13.4
	-1.3
	-8.9
	-11.6

	
	4dB, 2dB
	-6.0
	-13.1
	-1.7
	-8.8
	-11.0

	0, 1, 2
	5dB, 2dB
	-4.6
	-12.2
	-2.0
	-9.6
	-11.6

	
	4dB, 2dB
	-4.8
	-11.9
	-2.3
	-9.4
	-11.0


From the figure we observe that with 2 cell IC, the Es/Iot values at which 1% BLER is achieved is lower than the Es/Iot for which cell identification performance is defined. In other words, 1% BLER for PBCH decoding is achieved for those UEs that detect weak pico cells with 9dB handover bias.

Also, looking at the margin of less than 1dB for the case of two non-colliding CRS aggressors, it is expected that canceling only one cell PBCH will not be enough to meet the requirement.

Proposal 2: FeICIC PBCH requirement should be determined based on PBCH IC of two aggressor cells, as PBCH IC of one aggressor cell may not provide enough coverage for 9dB CRE.
3 Conclusions
In this contribution we propose simulation assumptions for defining the PBCH performance requirement and presents simulation result. The proposed simulation assumptions are shown in Table 1. In particular, we propose

Proposal 1: For FeICIC PBCH requirement, use 1st aggressor Es/Noc3=5dB with colliding CRS, and 2nd aggressor Es/Noc3=2dB with non-colliding CRS.
Based on the simulation results, we observe that PBCH IC of 2 interferers is needed to ensure proper PBCH coverage for 9dB CRE. Therefore we propose
Proposal 2: FeICIC PBCH requirement should be determined based on PBCH IC of two aggressor cells, as PBCH IC of one aggressor cell may not provide enough coverage for 9dB CRE.
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