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1. Introduction

The following WF was reached at RAN4#61 in San Francisco with respect to eICIC demodulation requirements.

· Simulation does not model the SIB1 collision and PDCCH collision in subframe 5;
· ABS pattern include SIB-1 protection;
· Data not scheduled on subframe 5;
· Interfering cell modeling leaves to RAN5 with RAN4 guidance.
It was agreed that both 1/8 and 2/8 ABS patterns would be evaluated. It was also suggested that:

· To save the effort, only FDD is evaluated;

· For 2/8 based pattern, the proper averaging across the subframes should be allowed;

· The above agreed working assumptions for ABS patterns should be followed.
In this contribution, link simulation results are presented towards for PDCCH/PCFICH and PDSCH for both 1/8 and 2/8 ABS patterns.
2. Simulation assumptions
2.1
PDSCH

Table 1 and Table 2 provide the PDSCH link level simulation assumptions for FDD.

Table 1: Test Parameters for Transmit diversity Performance (FRC)

	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

	
[image: image4.wmf]2

oc

s

N

E

)

(Note 3)
	dB
	N/A
	6

	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
	
	2
	N/A

	Cyclic prefix
	
	Normal
	N/A

	Tx EVM
	
	6%
	

	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:  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
Note5:   Additional delay for cell2 with respect to cell1.


Table 2: Minimum Performance Transmit Diversity (FRC)

	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 FDD
	OP.1 FDD
	EVA5
	EVA 5
	2x2 Medium
	70
	TBD
	2-8


2.1
PDCCH/PCFICH
Table 3 and Table 4 provide the PDCCH link level simulation assumptions for FDD.

Table 3: Test Parameters for PDCCH/PCFICH

	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 3)

	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

	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:  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 4:  Additional delay for cell2 with respect to cell1.


Table 4:  Minimum performance PDCCH/PCHICH

	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
	OP.1 FDD
	EVA5
	EVA5
	2x2 Low
	1
	TDB


3. Simulation results
PDSCH throughput and PDCCH/PCFICH BLER are shown in Fig. 1 and Fig. 2 respectively. The throughput/BLER performance is shown with respect to 
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Figure 1. TM2, 2x2, 16QAM rate ½, EVA5, Medium antenna correlation
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Figure 2. PDCCH DCI 1, 2x2, EVA5, Low antenna correlation
The performance difference between PDSCH across ABS 1/8 and ABS 2/8 patterns is small at the 70% throughput point. PDCCH/PCFICH performance for the two patterns is similarly close to each other. The ABS 1/8 pattern has only 4 subframes scheduled in a 40 ms interval while the ABS 2/8 pattern has 9 subframes scheduled in the same interval. Therefore, the test time for ABS 2/8 is shorter (at least, by a factor of 2) at the same target PASS/FAIL confidence levels. Testing just one of the two ABS patterns is sufficient to ensure that the device is not averaging interference across the subframe subsets.
4. Conclusions

In this contribution, simulation results for PDSCH and PDCCH/PCFICH demodulation performance were presented for both 1/8 and 2/8 ABS patterns. Testing just one of the two ABS patterns is sufficient to ensure that the device has compliant behavior with respect to intra-subset only interference averaging. The 2/8 ABS pattern has an advantage in terms of test time.
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