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1 Introduction
In the last RAN4#61 meeting, one CR on introducing of eICIC demodulation performance requirements for FDD and TDD was agreed[1]. In the CR, the simulation parameters related to the demodulation performance of PDSCH, PDCCH/PCFICH and PHICH are also introduced. And two ABS patterns such as 1/8, 2/8, scheduled pattern  and  two different Noc values depending on symbol number in ABS subframe are proposed for evaluation of the performance. 

This contribution presents the simulation results of demodulation performance of PDCCH for evaluating ABS pattern of 1/8 and 2/8 and for alignment of demodulation performance. 
2 Link simulation assumption
The working assumption are as follows, and the test parameter for FDD are in Table 2.1. 
· Working assumption
· Simulation does not modelling SIB1 collision and PDCCH collision in subframe 5.

· ABS pattern include SIB1 protection

· Data not scheduled on subframe 5

· Interfereing cell modelling leaves to RAN5 with RAN4 guidance
Table 2-1: Test Parameters for PDCCH/DCFICH
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
	PCFICH_RA

PDCCH_RA

PHICH_RA 

OCNG_RA
	dB
	-3
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB 

OCNG_RB
	dB
	-3
	-3 
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(Note 2)
	dB
	N/A
	4
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(Note 3)
	dB
	N/A
	1.5

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN 
	Non-MBSFN

	Cell Id
	
	0
	1

	ABS pattern
	
	N/A
	1/8 based and 2/8 based (Note 4)

	Number of control OFDM symbols
	
	3
	N/A

	Number of PHICH groups (Ng)
	
	1
	N/A

	PHICH duration
	
	extended
	N/A

	Unused RE-s and PRB-s
	
	OCNG
	N/A

	Cyclic prefix
	
	Normal
	N/A

	Tx EVM
	
	    6%
	N/A

	Channels additional delay 
	us
	N/A
	2.5 (Note 5)

	Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS 
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the  

                aggressor ABS

Note 4:  1/8 based ABS pattern: [00000100, 00000100, 00000100, 01000100, 00000100] for FDD, 

                             [0000000001, 0000000001] for TDD

        2/8 based ABS pattern: [11000100,11000000,11000000,11000000,11000000] for FDD,

                             [0000010011,0000000011] for TDD
Note 5:  Additional delay for cell2 with respect to cell1.


Table 2-2: Minimum PerformancePDCCH/PCFICH
	Test Number
	Aggregation Level
	Reference Channel
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	
	Pm-dsg (%)
	SNR (dB)

	1
	8 CCE
	[R.15FDD (2Tx)]
	OP.1FDD
	EVA5
	EVA5
	2x2 Low
	1
	TDB


3 Simulation Results
Figure 3.1 shows the BLER of ABS pattern of 1/8 and 2/8. In case of ABS pattern of 2/8, there are two simulation results which are performed with different channel estimator  using per-subframe and per inter- two subframes. And in other case of ABS pattern of 1/8, only channel estimator using per-subframe is used. And Table 3.2 provides the SNR corresponding to target BLER of 1%. 
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Figure 3.1. PDCCH BLER at EVA5 Low 
Table 3.1 SNR corresponding to target BLER of 1%
	ABS pattern
	Channel Estimation
	SNR at target BLER of 1%

	
	
	

	1/8
	per-subframe
	-5.3

	2/8
	per-subframe
	-5.35

	2/8
	per-inter two subframes
	-5.6


· Observation 1 : there is a few difference of BLER between per-subframe and per-inter  two subframes at target BLER of 1%  in case of ABS pattern of 2/8.
· Observation 2 : there is a few difference of BLER between ABS pattern of 1/8 and ABS pattern of 2/8.  
Based on these observations, we propose as follows.

· Proposal 1 : ABS pattern of 2/8 should be considered to reduce the test cases for minimum requirement of PDCCH  demodulation performance.
4 Conclusion
In this contribution, we investigated the PDCCH performance for eICIC using the agreed simulation parameters.  

Based on these observations, we propose as follows.

· Proposal 1 : ABS pattern of 2/8 should be considered to reduce the test cases for minimum requirement of PDCCH  demodulation performance.
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