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1. Introduction

In RAN4#62 meeting, ABS pattern and FRC for eICIC demodulation performance tests were confirmed. In this contribution, we provided the alignment simulation results for PDSCH, PDCCH and PHICH demodulation for FDD.
2. Simulation assumptions
The test parameters are according to contributions [1], [2] and [3]. 

2.1 PDSCH
The simulation assumptions for TM2 PDSCH demodulation are shown in Table 1 and Table 2.

Table 1: Simulation Parameters for TM2 PDSCH (FDD)
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
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	dB
	-3
	-3

	
	
[image: image2.wmf]B

r


	dB
	-3 (Note 1)
	-3
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 (Note 2)
	dB
	N/A
	10
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(Note 3)
	dB
	N/A
	6

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1

	ABS pattern
	
	N/A
	[11000100 11000000
11000000 11000000
11000000] for FDD

	Number of control OFDM symbols
	
	2
	N/A

	Cyclic prefix
	
	Normal
	N/A

	Tx EVM
	
	6%
	

	Channels additional delay 
	us
	N/A
	2.5 (Note 4)

	Note 1: 
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Note 2: 
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 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: 
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 is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the aggressor ABS
Note 4: Additional delay for cell2 with respect to cell1.


Table 2: Minimum Performance Transmit Diversity (FDD)
	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB)
	

	1
	R.11-4 FDD
	TBD
	EVA5
	EVA 5
	2x2 Medium
	70
	TBD
	2-8


2.2 PDCCH/PCFICH
The simulation assumptions for PDCCH/PCFICH demodulation are shown in Table 3 and Table 4.

Table 3: Simulation Parameters for PDCCH/PCFICH (FDD)
	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
	[00000100, 00000100, 00000100, 01000100, 00000100] for FDD

	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 3)

	Note 1: 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 2: This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the  aggressor ABS

Note 3: Additional delay for cell2 with respect to cell1.


Table 4:  Minimum performance PDCCH/PCFICH (FDD)
	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.15-1 FDD
	TBD
	EVA5
	EVA5
	2x2 Low
	1
	TDB


2.3 PHICH

The simulation assumptions for PHICH demodulation are shown in Table 5 and Table 6.
Table 5: Test Parameters for PHICH (FDD)
	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

	PDCCH Content
	
	UL Grant should be included with the proper information aligned with A.3.6.
	N/A

	ABS pattern
	
	N/A
	[00000100, 00000100, 00000100, 01000100, 00000100] for FDD

	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 3)

	Note 1:  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 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS

Note 3:  Additional delay for cell2 with respect to cell1.


Table 6: Minimum performance PHICH (FDD)
	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions
	Antenna Configuration and Correlation Matrix
	Reference Value

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

	1
	R.19
	TBD
	EPA5
	EPA5
	2x2 Low
	0.1
	TBD


3. Simulation Results
The required results at verification point of PDSCH, PDCCH, PHICH demodulation performance are provided in Table 7~ 9, respectively. More detail for these simulation results are shown in the attached excel file.
In Table 7, the SNR for 70% of the maximum throughout for the test case is presented. 
Table 7: SNR at verification point PDSCH
	Test case
	Verification point
	SNR(dB)

	PDSCH TM2 (FDD)
	70% TP
	0.9


In Table 8, the SNR corresponding to 1% of BLER for the test case is presented.
Table 8: SNR at verification point PDCCH/PCFICH
	Test case
	Verification point
	SNR(dB)

	PDCCH/PCFICH (FDD)
	1% BLER
	-5


In Table 9, the SNR corresponding to 0.1% of BLER for the test case is presented.
Table 9: SNR at verification point PHICH
	Test case
	Verification point
	SNR(dB)

	PHICH (FDD)
	0.1% BLER
	3.1


4. Conclusions

In this contribution, we provided the alignment simulation results for PDSCH, PDCCH, PHICH demodulation on eICIC.
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