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1. Introduction

During the RAN4 #61 meeting in San Francisco, the ABS patterns for eICIC demodulation were extensively discussed. The agreed working assumptions are the following [1-2]:

· Working assumption: 

· 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.
And it was agreed that the performance difference between 1/8 based pattern and 2/8 based pattern should be evaluated. And in email reflector the simulation assumptions were given [3]. This contribution provides the link level simulation assumptions accordingly.
In this simulation campaign, it was 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.
2. Link Level 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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	-3
	-3
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	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
	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%
	

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

	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


2.2. PDCCH/PCFICH 

Table 3 and Table 4 provide the PDSCH 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

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

	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


Table A.3.5.1-1: Reference Channel FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.15 FDD
	R.15-1 FDD
	R.16 FDD
	R.17 FDD

	Number of transmitter antennas
	
	1
	2
	2
	4

	Channel bandwidth
	MHz
	10
	10
	10
	5

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	2
	2

	Aggregation level
	CCE
	8 
	8
	4
	2

	DCI Format
	
	Format 1
	Format1
	Format 2
	Format 2

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	31
	31
	43
	42


2.3. PHICH 
Table 5 and Table 6 provide the PHICH link level simulation assumptions for FDD.
Table 5: Test Parameters for PHICH
	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
	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

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

	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 6: Minimum performance PHICH

	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
	OP.1 FDD
	EPA5
	EPA5
	2x2 Low
	0.1
	TBD


3. Simulation results
Simulation results for PDSCH, PDCCH and PHICH are shown in Figure 1~Figure 3. For PDSCH the normalized throughput is used due to different FRCs for 1/8 and 2/8.Target serving cell SNRs are summarized in Table 7.
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Figure 1 Simulation results for PDSCH, 2x2, EVA5, medium
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Figure 2 Simulation results for PDCCH, 2x2, EVA5, low, CFI=3
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Figure 3 Simulation results for PHICH, 2x2, EPA5, low

Table 7: Summary of simulation results for different channels
(a) Simulation results over Es/Noc2,
	Test scenario
	PDSCH
	PDCCH
	PHICH

	1/8 based pattern (
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)
	5.72dB
	-6.65dB
	1.9dB

	2/8 based pattern without averaging across subframe(
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)
	5.4dB
	-6.7dB
	1.77dB

	2/8 based pattern with averaging across subframe(
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)
	5.47dB
	-6.9dB
	1.72dB

	Max difference (dB)
	0.32
	0.25
	0.18


(b) Simulation results over Es/Noc1
	Test scenario
	PDSCH
	PDCCH
	PHICH

	1/8 based pattern (
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)
	9.72dB
	-4.15dB
	4.4dB

	2/8 based pattern without averaging across subframe(
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)
	9.4dB 
	-4.2dB
	4.27dB

	2/8 based pattern with averaging across subframe(
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)
	9.47dB 
	-4.4dB
	4.22dB

	Max difference (dB)
	0.32
	0.25
	0.18


Observation:
From simulation results, we can observe that there is no big performance differences between 1/8 based ABS pattern and 2/8 based ABS pattern either with averaging behavior or without averaging behavior. As we can see, the biggest gap is less than 0.4dB between the difference scenarios. However, 2/8 based ABS pattern can greatly save test time since there are 9 scheduled ABSs within 40ms, while by using 1/8 based ABS pattern, there are only 4 scheduled ABSs within 40ms. And in the previous meetings, we also compared the system performance between these two ABS patterns. There is also no significant difference between them. So 2/8 based ABS pattern would be more applicable from the test time reduction point of view.
And we also show the results from [4] as 
Table 8: Summary of simulation results for different channels from [4]
	Test scenario
	PDSCH
	PDCCH
	PHICH

	1/8 based pattern (
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	6.7dB
	-6.2dB
	6dB

	2/8 based pattern Channel estimation 

based on Per-subframe (
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)
	6.7dB
	-6.2dB
	6dB

	2/8 based pattern Channel estimation based on
Inter-subframe interpolation (
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)
	6.4dB
	-6.7dB
	5dB

	Max difference (dB)
	0.3
	0.5
	1.0


As we can observe, the biggest difference with different ABS patterns and different algorithms is within 1dB. And 2/8 based pattern would be beneficial to form a little more stringent requirements.
Therefore, based on the above observations, we propose that
Proposal 1: use 2/8 based ABS pattern for FDD eICIC demodulation test cases.
In the similar way, it is proposed to use 2/10 based ABS pattern for TDD eICIC demodulation test cases. For Uplink downlink configuration, configuration 2-5 may be appropriate to be configured since there are two consecutive downlink subframes on subframe #8 and subframe #9. 
Proposal 2: use 2/10 based ABS pattern for TDD eICIC demodulation test cases as well as the uplink and downlink configuration 2-5. 
4. Conclusion
In this contribution, we compare the simulation results with 1/8 and 2/8 based ABS pattern. According to our simulation results, there is no significant performance difference between these two patterns. From the aspect of saving test time, we propose 

Proposal 1: use 2/8 based ABS pattern for FDD eICIC demodulation test cases.
Proposal 2: use 2/10 based ABS pattern for TDD eICIC demodulation test cases as well as the uplink and downlink configuration 2-5. 
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