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1 Introduction
In the last RAN4 meeting, two WFs were agreed in [1]

 REF _Ref344899739 \r \h 
[2] on FeICIC demod and CSI requirements. In this contribution, we provide FeICIC demod test cases. The test cases are based on the agreed WFs, and the interferer levels were obtained by system/link level studies and analysis conducted in our contributions [3][4]

 REF _Ref345572976 \r \h 
[5]. Our companion paper [6] further provides FeICIC CSI test cases.
Detailed analysis and justification behind the proposed test cases can be found in [3].
2 Discussion
2.1 General
2.2 Demodulation of PDSCH (Cell-Specific Reference Symbols)
2.2.1 FDD
2.2.1.1 Single-antenna port performance
2.2.1.2 Transmit diversity performance
2.2.1.2.1 …
2.2.1.2.2 …
2.2.1.2.3 …
2.2.1.2.4 …
2.2.1.2.5  Minimum Requirement 2 Tx Antenna Ports with CRS Assistance Information (demodulation subframe overlaps with aggressor cell ABS)
Table 8.2.1.2.5-1: Test Parameters for Transmit diversity Performance (FRC)
	Parameter
	Unit
	Serving cell
	Aggressor 1
	Aggressor 2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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	dB
	 Reference Value in Table 8.2.1.2.5-2
	12
	10

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset w.r.t the serving cell
	(s 
	
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	Frequency Offset w.r.t the serving cell
	Hz
	
	200
	200

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	2
	
	

	Note 1:
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Note 9:
SIB-1 will not be transmitted in aggressors in this test.
	


Table 8.2.1.2.5-2: Minimum Performance Transmit Diversity (FRC)

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Serving cell
	aggressors
	Serving cell
	aggressors
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 FDD
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA 5
	2x2 Medium
	70
	[TBD]
	2-8

	Note 1:
The propagation conditions for the serving cell and the aggressors are statistically independent.
Note 2:
SNR corresponds to 
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2.2.1.3 Open-loop spatial multiplexing performance
2.2.1.3.1 …
2.2.1.3.2 …
2.2.1.3.3 …
2.2.1.3.4  Minimum Requirement 2 Tx Antenna Port with CRS Assistance Information (demodulation subframe overlaps with aggressor cell ABS)
Table 8.2.1.3.4-1: Test Parameters for Large Delay CDD (FRC) – Non-MBSFN ABS
	Parameter
	Unit
	Serving cell
	Aggressor 1
	Aggressor 2

	Downlink power allocation
	
[image: image8.wmf]A

r


	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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	dB
	Reference Value in Table 8.2.1.3.4-2
	9
	8

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	6

	Time Offset w.r.t the serving cell
	[(s]
	
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	Frequency Offset w.r.t the serving cell
	Hz
	
	200
	200

	Number of control OFDM symbols
	
	2
	
	

	Note 1:

[image: image12.wmf]1

=

B

P


Note 9:
SIB-1 will not be transmitted in aggressors in this test.
	


Table 8.2.1.3.4-2: Minimum Performance Large Delay CDD (FRC) – Non-MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Serving cell
	aggressors
	Serving cell
	aggressors
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 FDD
	OP.1 FDD
	OP.1 FDD
	EVA 5
	EVA 5
	2x2 Low
	[70]
	[TBD]
	2-8

	Note 1:
The propagation conditions for the serving cell and the aggressors are statistically independent.
Note 2:
SNR corresponds to 
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MBSFN-ABS test case to be defined based on the above non-MBSFN ABS test case.
2.2.1.4 Closed-loop spatial multiplexing performance
2.2.1.4.1 …
2.2.1.4.2 …
2.2.1.4.3 …
2.2.1.4.4  Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with CRS Assistance Information (demodulation subframe overlaps with aggressor cell ABS)
Table 8.2.1.4.4-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Serving cell
	Aggressor 1
	Aggressor 2

	
	
	Test 1
	Test 2
	
	

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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	Reference Value in Table 8.2.1.4.4-2
	9
	8

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	6

	Time Offset w.r.t the serving cell
	[(s]
	
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	Frequency Offset w.r.t the serving cell
	Hz
	
	200
	200

	Number of control OFDM symbols
	
	2
	
	

	Precoding granularity
	PRB
	6
	50
	
	

	PMI delay (Note 2)
	Ms
	8
	8
	
	

	Reporting interval
	ms
	1
	1
	
	

	Reporting mode
	
	PUSCH 1-2 
	PUSCH 3-1
	
	

	CodeBookSubsetRestriction bitmap
	
	001111
	001111
	
	

	PDSCH transmission mode
	
	4
	4
	
	

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 9:
SIB-1 will not be transmitted in aggressors in this test.
	


Table 8.2.1.4.4-2: Minimum performance Single-Layer Spatial Multiplexing (FRC) – Non-MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Serving cell
	aggressors
	Serving cell
	aggressors
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 FDD
	OP.1 FDD
	OP.1 FDD
	EVA 5
	EVA 5
	2x2 Low
	[70]
	[TBD]
	2-8

	2
	R.11 FDD
	OP.1 FDD
	OP.1 FDD
	EVA 5
	EVA 5
	2x2 High
	[70]
	[TBD]
	2-8

	Note 1:
The propagation conditions for the serving cell and the aggressors are statistically independent.
Note 2:
SNR corresponds to 
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2.2.2 TDD
TDD cases to be defined based on corresponding FDD tests.

2.3 Demodulation of PDSCH (User-Specific Reference Symbols)
2.4 Demodulation of PDCCH/PCFICH
2.4.1 FDD
2.4.1.1 Single-antenna port performance
2.4.1.2 Transmit diversity performance
2.4.1.2.1 …
2.4.1.2.2 …
2.4.1.2.3 …
2.4.1.2.4  Minimum Requirement 2 Tx Antenna Port with CRS Assistance Information (demodulation subframe overlaps with aggressor cell ABS)
Table 8.4.1.2.4-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Serving cell
	Aggressor 1
	Aggressor 2

	Downlink power allocation
	PDCCH_RA

PHICH_RA 

OCNG_RA
	dB
	-3
	-3
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB 

OCNG_RB
	dB
	-3
	-3 
	-3 
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	Reference Value in Table 8.4.1.2.4-2
	5
	4

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN 
	Non-MBSFN
	Non-MBSFN

	Time Offset w.r.t the serving cell
	[(s]
	
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	Frequency Offset w.r.t the serving cell
	Hz
	
	200
	200

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	2
	
	

	Number of PHICH groups (Ng)
	
	1
	
	

	PHICH duration
	
	normal
	
	

	Unused RE-s and PRB-s
	
	OCNG
	
	

	Note 8:
SIB-1 will not be transmitted in aggressors in the test.
	


Table 8.4.1.2.4-2: Minimum performance PDCCH/PCFICH
	Test Number
	Aggregation Level
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value

	
	
	
	Serving cell
	aggressors
	Serving cell
	aggressors
	
	Pm-dsg (%)
	SNR (dB) (Note 2)

	1
	8 CCE
	R15-1 FDD with 2 symbols for control
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA5
	2x2 Low
	1
	[TBD]

	Note 1:
The propagation conditions for the serving cell and the aggressors are statistically independent.
Note 2:
SNR corresponds to 
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2.4.2 TDD

To be defined based on corresponding FDD test.

2.5 Demodulation of PHICH
2.5.1 FDD
2.5.1.1 Single-antenna port performance
2.5.1.2 Transmit diversity performance
2.5.1.2.1 …
2.5.1.2.2 …
2.5.1.2.3 …
2.5.1.2.4  Minimum Requirement 2 Tx Antenna Port with CRS Assistance Information (demodulation subframe overlaps with aggressor cell ABS)
Table 8.5.1.2.4-1: Test Parameters for PHICH

	Parameter
	Unit
	Serving cell
	Aggressor 1
	Aggressor 2

	Downlink power allocation
	PDCCH_RA

PHICH_RA 

OCNG_RA
	dB
	-3
	-3
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB 

OCNG_RB
	dB
	-3
	-3 
	-3 
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	Reference Value in Table 8.5.1.2.4-2
	5
	4

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN 
	Non-MBSFN
	Non-MBSFN

	Time Offset w.r.t the serving cell
	[(s]
	
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	Frequency Offset w.r.t the serving cell
	Hz
	
	200
	200

	Cell Id
	
	0
	1
	6

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

	Number of control OFDM symbols
	
	2
	
	

	Number of PHICH groups (Ng)
	
	1
	
	

	PHICH duration
	
	normal
	
	

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	

	Note 8:
SIB-1 will not be transmitted in aggressors in the test.
	


Table 8.5.1.2.4-2: Minimum performance PHICH

	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note 1)
	Antenna Configuration and Correlation Matrix
	Reference Value

	
	
	Serving cell
	aggressors
	Serving cell
	aggressors
	
	Pm-an (%)
	SNR (dB) (Note 2)

	1
	R.19
	OP.1 FDD
	OP.1 FDD
	EPA5
	EPA5
	2x2 Low
	0.1
	[TBD]

	Note 1:
The propagation conditions for the serving cell and the aggressors are statistically independent.
Note 2:
SNR corresponds to 
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2.5.2 TDD

To be defined based on corresponding FDD test.

2.6 Demodulation of PBCH
2.6.1 FDD
2.6.1.1 Single-antenna port performance
2.6.1.2 Transmit diversity performance
2.6.1.2.1 …
2.6.1.2.2 …
2.6.1.2.3  Minimum Requirement 2 Tx Antenna Port with CRS Assistance Information (demodulation subframe overlaps with aggressor cell ABS)
Table 8.6.1.2.3-1: Test Parameters for PBCH

	Parameter
	Unit
	Serving cell
	Aggressor 1
	Aggressor 2

	Downlink power allocation
	PBCH_RA
	dB
	-3
	-3
	-3

	
	PBCH_RB
	dB
	-3
	-3
	-3
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	dB
	 Reference Value in Table 8.6.1.2.3-2
	4
	2

	Cyclic prefix
	
	Normal
	Normal
	Normal

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset w.r.t the serving cell
	(s 
	
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	Frequency Offset w.r.t the serving cell
	Hz
	
	200
	200

	Cell Id
	
	0
	6 (or 1)
	1 (or 2)

	Subframe shifting
	
	
	None
	None

	ABS configuration
	
	
	Non-ABS
	Non-ABS


Table 8.6.1.2.3-1: Minimum performance PBCH

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1 
	1.4 MHz
	R.22
	ETU30
	2 x 2 Low
	1
	[TBD]


Other assumptions for evaluation [7]:

· Tx EVM 6%

· Receiver: PBCH IC of both aggressors. CRS-IC should be performed at the same time. Realistic channel and interference estimation. Practical aggressor PBCH decoding.
2.6.2 TDD

To be defined based on corresponding FDD test.

3 Conclusions
In this contribution, we proposed FeICIC demod test cases in detail. The proposed test cases include

· PDSCH TM2, non-MBSFN ABS, FDD and TDD

· PDSCH TM3 (LCDD), non-MBSFN ABS and MBSFN ABS, FDD and TDD

· PDSCH TM4 (closed loop single-layer spatial multiplexing), non-MBSFN ABS, FDD and TDD

· PDCCH/PCFICH, non-MBSFN, FDD and TDD

· PHICH, non-MBSFN, FDD and TDD

· PBCH, FDD and TDD

4  Appendix

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.10 FDD
	R.11 FDD
	R.11-2 FDD
	R.11-3 FDD
	R.11-4 FDD
	R.30 FDD
	R.35-1 FDD
	R.35 FDD

	Channel bandwidth
	MHz
	10
	10
	5
	10
	10
	20
	20
	10

	Allocated resource blocks (Note 4)
	
	50
	50
	25
	40
	50
	100
	100
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	8
	9

	Modulation
	
	QPSK
	16QAM
	16QAM
	16QAM
	QPSK
	16QAM
	64QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	0.39
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	12960
	5736
	10296
	6968
	25456
	30576
	19848

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	4392
	12960
	4968
	10296
	6968
	25456
	n/a
	18336

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1
	3
	1
	2
	2
	5
	5
	4

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	1
	3
	1
	2
	2
	5
	n/a
	3

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	26400
	12000
	21120
	13200
	52800
	79200
	39600

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	12384
	24768
	10368
	19488
	12384
	51168
	n/a
	37152

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	3.953
	11.664
	5.086
	9.266
	6.271
	22.910
	24.461
	17.712

	UE Category
	
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	4
	≥ 2

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 4: 
Given per component carrier per codeword.


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
	3 ( 2
	2
	2

	Aggregation level
	CCE
	8 
	8
	4
	2

	DCI Format
	
	Format 1
	Format 1
	Format 2
	Format 2

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	31
	31
	43
	42


Table A.3.6-1: Reference Channel FDD/TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.18
	R.19
	R.20
	R.24

	Number of transmitter antennas
	
	1
	2
	4
	1

	Channel bandwidth
	MHz
	10
	10
	5
	10

	User roles (Note 1)
	
	W I1 I2
	W I1 I2
	W I1 I2
	W I1

	Resource allocation (Note 2)
	
	(0,0) (0,1) (0,4)
	(0,0) (0,1) (0,4)
	(0,0) (0,1) (0,4)
	(0,0) (0,1)

	Power offsets (Note 3)
	dB
	-4 0 -3
	-4 0 -3
	-4 0 -3
	+3 0

	Payload (Note 4)
	
	A R R
	A R R
	A R R
	A R

	Note 1:
W=wanted user, I1=interfering user 1, I2=interfering user 2.

Note 2:
The resource allocation per user is given as (N_group_PHICH, N_seq_PHICH).

Note 3:
The power offsets (per user) represent the difference of the power of BPSK modulated symbol per PHICH relative to the first interfering user.

Note 4:
A=fixed ACK, R=random ACK/NACK.




Table A.3.7-1: Reference Channel FDD/TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.21
	R.22
	R.23

	Number of transmitter antennas
	
	1
	2
	4

	Channel bandwidth
	MHz
	1.4
	1.4
	1.4

	Modulation 
	
	QPSK 
	QPSK 
	QPSK 

	Target coding rate
	
	40/1920
	40/1920
	40/1920

	Payload (without CRC)
	Bits
	24
	24
	24
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