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1 Introduction
In the last RAN4#62 meeting, some simulation results of PDSCH, PDCCH and PHICH were submitted by interested companies. We agreed to revise the simulation results with considering TM2 QPSK and ABS pattern rate of 2/8 for PDSCH demodulation performance. And for PDCCH demodulation and PHICH demodulation, we also agreed to provide the symbol number used for channel estimator and to consider ABS pattern rate of 1/8. 
This contribution provides the simulation results of demodulation performance of PDSCH, PDCCH, and PHICH  under Non-MBSFN ABS with non-colliding CRS for alignment with other companies’ results. 
2 PDSCH FDD- simulation assumption and simulation results
2.1 PDSCH test parameter

Table 2.1-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3
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at antenna port
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	dBm/15kHz
	[-102] (Note 2)
	N/A
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	dBm/15kHz
	[-98] (Note 3)
	N/A
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	dBm/15kHz
	[-94.8] (Note 4)
	N/A
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	dB
	Reference Value in Table 8.2.1.2.3-2
	6

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s
	2.5 (synchronous cells)

	Cell Id
	
	0
	1

	ABS pattern Note 5
	
	N/A
	[11000100 11000000 11000000 11000000 11000000]

	[RLM/RRM Measurement Subframe Pattern Note 6]
	
	TBD
	N/A

	CSI Subframe Sets Note6
	CCSI,0
	
	TBD
	N/A

	
	CCSI,1
	
	 TBD
	N/A

	Number of control OFDM symbols
	
	2
	

	Note 1:
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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:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:
ABS pattern as defined in [9]

Note 6:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 7:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7]

Note 8:      Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same


Table 2.1-2: 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)(Note)
	

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

	Note: SNR corresponds to 
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of cell 1.


2.2 PDSCH simulation results

Figure 2.2-1 shows the throughput performance of PDSCH under Non-MBSFN ABS with non-colliding CRS. 

· Observation 1 : The Es/Noc2 value which is corresponding to reference point of throughput 70% is 1.3dB under Non-MBSFN ABS with non-colliding CRS in performance of PDSCH. 
·  Proposal 1 : We propose the Es/Noc2 of 1.3dB for alignment with other companies’ results and propose 2.8dB with considering implementation margin under Non-MBSFN ABS with non-colliding CRS in performance of PDSCH.
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Figure 2.2-1. PDSCH throughput 
Table 3.2-1 SNR corresponding to throughput of 70%
	ABS pattern
	SNR at throughput of 70%

	2/8
	1.3dB

	


3 PDCCH FDD- simulation assumption and simulation results

3.1 PDCCH test parameter
Table 3.1-1 and table 3.1-2 show test parameters and test configuration for PDCCH/PCFICH demodulation performance under time domain measurement resource restriction in FDD. 
Table 3.1-1: 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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at antenna port
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	dBm/15kHz
	[-100.5] (Note 1)
	N/A
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	dBm/15kHz
	[-98] (Note 2)
	N/A
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	dBm/15kHz
	[-95.3] (Note 3)
	N/A
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	dB
	Reference Value in Table 8.4.1.2.3-2
	1.5

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN 
	Non-MBSFN

	Time Offset between Cells
	[(s]
	2.5 (synchronous cells)

	Cell Id
	
	0
	1

	ABS pattern Note 4
	
	N/A
	[00000100 00000100 00000100 01000100 00000100] 

	[RLM/RRM Measurement Subframe Pattern Note 5]
	
	TBD
	

	CSI Subframe SetsNote 6
	CCSI,0
	
	TBD


	N/A

	
	CCSI,1
	
	TBD
	N/A

	Number of control OFDM symbols
	
	[3]
	

	Number of PHICH groups (Ng)
	
	1
	

	PHICH duration
	
	[extended]
	

	Unused RE-s and PRB-s
	
	OCNG
	

	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:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 4:
ABS pattern as defined in [9]

Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7]
Note 7:      Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same.


Table 3.1-2: Minimum performance PDCCH/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)(Note)

	1
	8 CCE
	R15-1 FDD
	TBD
	EVA5
	EVA5
	2x2 Low
	1
	TDB

	Note: SNR corresponds to 
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3.2 PDCCH simulation results

Figure 3.2-1 shows the BLER performance of PDCCH with considering one symbol such as symbol 0 and two symbols such as symbol  0, symbol 4 for channel estimation. There is about 1dB difference between using one symbol and two symbols for channel estimation at reference value of 1%. Therefore, we propose to use two symbols such as symbol 0 and symbol 4 under Non-MBSFN ABS with non-colliding CRS for better performance and alignment with other companies’ results.
· Observation 2 : The Es/Noc2 value which is corresponding to reference point of 1% is -5.5dB for using one symbol and -6.5dB for using two symbols for channel estimation under Non-MBSFN ABS with non-colliding CRS in BLER performance of PDCCH. 
·  Proposal 2 : We propose the Es/Noc2 of -6.5dB for alignment with other companies’ results and propose -5dB with considering implementation margin under Non-MBSFN ABS with non-colliding CRS in BLER performance of PDCCH.
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Figure 3.2-1. PDCCH BLER 
Table 3.2-1 SNR corresponding to BLER of 1%
	ABS pattern
	Used symbol for Channel Estimation
	SNR at BLER of 1%

	
	
	

	1/8
	0
	-5.5

	
	0, 4
	-6.5


4 PHICH FDD- simulation assumption and simulation results

4.1 PHICH test parameter

Table 4.1-1 and table 4.1-2 show test parameters and test configuration for PHICH demodulation performance under time domain measurement resource restriction in FDD. 
Table 4.1-1: 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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at antenna port
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	dBm/15kHz
	[-100.5] (Note 1)
	N/A
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	dBm/15kHz
	[-98] (Note 2)
	N/A
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	dBm/15kHz
	[-95.3] (Note 3)
	N/A
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	dB
	Reference Value in Table 8.4.1.2.3-2
	1.5

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN 
	Non-MBSFN

	Time Offset between Cells
	[(s]
	2.5 (synchronous cells)

	Cell Id
	
	0
	1

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

	ABS pattern Note 4
	
	N/A
	[00000100 00000100 00000100 01000100 00000100]


	[RLM/RRM Measurement Subframe Pattern Note 5]
	
	TBD
	

	CSI Subframe SetsNote 6
	CCSI,0
	
	TBD
	N/A

	
	CCSI,1
	
	TBD
	N/A

	Number of control OFDM symbols
	
	[3]
	

	Number of PHICH groups (Ng)
	
	1
	

	PHICH duration
	
	[extended]
	

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	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:
This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 4:
ABS pattern as defined in [9]

Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7]
Note 7:      Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same


Table 4.1-2: 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)(Note)

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

	Note: SNR corresponds to 
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4.2 PHICH simulation results

Figure 4.2-1 shows the missing probability performance of PHICH with considering one symbol such as symbol 0 and two symbols such as symbol  0, symbol 4 for channel estimation. There is about 1dB difference between using one symbol and two symbols for channel estimation at reference value of 0.1%. Therefore, we propose to use two symbols such as symbol 0 and symbol 4 under Non-MBSFN ABS with non-colliding CRS for better performance and alignment with other companies’ results.

· Observation 3 : The Es/Noc2 value which is corresponding to reference point of 0.1% is 2.1dB for using one symbol and 1.1dB for using two symbols for channel estimation under Non-MBSFN ABS with non-colliding CRS in the  performance of PHICH. 
·  Proposal 3: We propose the Es/Noc2 of 1.1dB for alignment with other companies’ results and propose 2.6dB with considering implementation margin under Non-MBSFN ABS with non-colliding CRS in the performance of PHICH.
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Figure 4.2-1. PHICH missing probability 
Table 4.2-1 SNR corresponding to missing probability of 0.1%
	ABS pattern
	Used symbol for Channel Estimation
	SNR at miss.probability of 0.1%

	
	
	

	1/8
	0
	1.1 dB

	
	0, 4
	2.1 dB


5 Conclusion
In this contribution, we provided the demodulation performance of PDSCH, PDCCH and PHICH under Non-MBSFN ABS with non-colliding CRS in FDD. Based on these simulation results, some observations were as follows.

·  Observation 1 : The Es/Noc2 value which is corresponding to reference point of throughput 70% is 1.3dB under Non-MBSFN ABS with non-colliding CRS in performance of PDSCH. 
· Observation 2 : The Es/Noc2 value which is corresponding to reference point of 1% is -5.5dB for using one symbol and -6.5dB for using two symbols for channel estimation under Non-MBSFN ABS with non-colliding CRS in BLER performance of PDCCH. 
·  Observation 3 : The Es/Noc2 value which is corresponding to reference point of 0.1% is 2.1dB for using one symbol and 1.1dB for using two symbols for channel estimation under Non-MBSFN ABS with non-colliding CRS in the  performance of PHICH. 
Based on these observations , we propose the SNR values for alignments as follows.

· Proposal 1 : We propose the Es/Noc2 of 1.3dB for alignment with other companies’ results and propose 2.8dB with considering implementation margin under Non-MBSFN ABS with non-colliding CRS in performance of PDSCH.
· Proposal 2 : We propose the Es/Noc2 of -6.5dB for alignment with other companies’ results and propose -5dB with considering implementation margin under Non-MBSFN ABS with non-colliding CRS in BLER performance of PDCCH.
· Proposal 3: We propose the Es/Noc2 of 1.1dB for alignment with other companies’ results and propose 2.6dB with considering implementation margin under Non-MBSFN ABS with non-colliding CRS in the performance of PHICH.
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