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1. Introduction

This WF provides simulation assumptions to be used for the enhanced CRS-IM (E-CRS-IM) evaluations for the RAN4 #83 meeting. Companies are encouraged to provide simulation results based on the PDSCH simulation assumptions in Section 3. Interested companies are also encouraged to bring simulation results for the DL Control Channels based on the simulation assumptions in Section 4.
2. PDSCH simulation assumptions

Table 1 includes a list of the test cases to be used for performance requirements definition of the CRS-IM enhancements for PDSCH. The PDSCH simulation assumptions are provided in Table 2. In Table 3, Table 4, Table 5 and Table 6 FRCs for PDSCH tests are presented.
Table 1. PDSCH test cases 
	Test
	Duplexing
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	
	Serv. cell
	Interf. cells

	1a
	FDD
	TM4
	Non Colliding
	2
	4
	4

	2a
	
	TM4
	Non Colliding
	4
	2
	2

	3a
	
	TM9
	Non Colliding
	4
	2
	2

	4a
	
	TM4
	Non Colliding
	4
	4
	4

	1b
	TDD
	TM4
	Non Colliding
	2
	4
	4

	2b
	
	TM4
	Non Colliding
	4
	2
	2

	3b
	
	TM9
	Non Colliding
	4
	2
	2

	4b
	
	TM4
	Non Colliding
	4
	4
	4


Table 2. PDSCH simulation assumptions
	Parameter
	Value

	Duplexing
	FDD, TDD

	System bandwidth
	10 MHz

	Tx EVM
	6%

	Antenna models
	Tests 1: 2x4 low correlation 

Tests 2, 3: 4x2 low correlation 

Test 4: 4x4 low correlation 

	Cell ID pattern
	Non-colliding CRS: 

· Serving cell: 0

· Interference cell 1: 1

· Interference cell 2: 6

	Interference power profile
	Interference cell 1: I1/Noc = 10.45 dB

Interference cell 2: I2/Noc = 4.6 dB

	Network synchronization in time
	All cells are synchronous

	
	Time-delay wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	3 µs
	-1 µs

	Network synchronization in frequency
	Frequency shift wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	300 Hz
	-100 Hz

	Channel model
	EVA-5Hz for all links. Use different channel seed for between cells.

	Number of control region OFDM symbols (CFI)
	CFI = 2. Same value in all cells

	HARQ modelling
	Maximum 4 HARQ retransmissions

	TDD parameters
	Uplink downlink Configuration: 1

Special subframe configuration: 4

	CSI-RS configuration for serving cell (for Test 3)
	FDD:

Number of CSI-RS ports : 2

CSI-RS periodicity and subframe offset : 5/2

CSI reference signal configuration : 0

Zero-power CSI-RS configuration : 3 /0001000000000000

TDD:

Number of CSI-RS ports : 2

CSI-RS periodicity and subframe offset : 5/4

CSI reference signal configuration : 8

Zero-power CSI-RS configuration : 4 /0010000000000000

	Desired PDSCH transmission parameters
	Resource allocation
	PDSCH is scheduled in subframes 
· 0-4, 6-9 for FDD

· 0, 1, 4, 6, 9 for TDD

TM4: 50 PRB for all subframes

TM9: 
· FDD: 50 PRB resource allocation for all SFs 1-4, 6-9; 41 PRB resource allocation for all SF 0

· TDD: 50 PRB resource allocation for all SFs 4, 9; 41 PRB resource allocation for all SF 0

	
	PMI
	TM4: Follow PMI, reporting mode PUSCH 3-1

TM9: Random PMI with 1 PRG / 1 TTI granularity

	Physical channels and signal explicitly transmitted in interfering cells
	CRS

PDSCH

PSS/SSS/PBCH

	Interference PDSCH transmission parameters
	Resource allocation
	Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells.

Average resource utilization in the interfering cells: 20%

	
	Rank
	Randomly changing rank per allocated subband from subframe to subframe: 80% rank-1, 20% rank-2

	
	Interference model
	Based on TS 36.101 B.5.3 and B.5.4

	
	TM
	Same as serving cell TM

	Receivers
	Baseline: LMMSE-IRC

Enhanced reference receiver structures: LMMSE-IRC + 1 cell CRS-IM


Table 3. FDD FRCs for TM4 PDSCH tests

	Parameter
	Unit
	Value

	
	
	Test 1a
	Test 2a
	Test 4a

	Reference channel
	
	R.36
	R.35
	R.X

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50

	Allocated number of PDCCH symbols
	
	2
	2
	2

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.5
	0.5
	0.55

	Information Bit Payload
	
	 
	 
	 

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits 
	18336
	19848
	21384

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

	For Sub-Frame 0
	Bits 
	18336
	18336
	19848

	Number of Code Blocks
	
	 
	 
	 

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

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

	For Sub-Frame 0
	Bits 
	3
	3
	4

	Binary Channel Bits
	
	 
	 
	 

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits 
	38400
	39600
	38400

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

	For Sub-Frame 0
	Bits 
	36096
	37152
	36096

	Max. Throughput averaged over 1
frame
	Mbps
	16.502
	17.712
	19.092

	UE Category
	
	≥ 2
	≥ 2
	≥ 2


Table 4. TDD FRCs for TM4 PDSCH tests

	Parameter
	Unit
	Value

	
	
	Test 1b
	Test 2b
	Test 4b

	Reference channel
	
	R.36-TDD
	R.35-TDD
	R.X-TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50

	Uplink-Downlink Configuration
	
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2+2
	2+2
	2+2

	Modulation
	
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.5
	0.5
	0.55

	Information Bit Payload
	
	
	
	

	For Sub-Frames 4,9
	Bits 
	18336
	19848
	21384

	For Sub-Frames 1,6
	Bits 
	15840
	15840
	16992

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

	For Sub-Frame 0
	Bits 
	n/a
	n/a
	n/a

	Number of Code Blocks
	
	
	 
	

	For Sub-Frames 4,9
	Bits 
	3
	4
	4

	For Sub-Frames 1,6
	Bits 
	3
	3
	3

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

	For Sub-Frame 0
	Bits 
	n/a
	n/a
	n/a

	Binary Channel Bits
	
	
	
	

	For Sub-Frames 4,9
	Bits 
	38400
	39600
	38400

	For Sub-Frames 1,6
	Bits 
	30768
	31968
	30768

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

	For Sub-Frame 0
	Bits 
	n/a
	n/a
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	6.835
	7.138
	7.675

	UE Category
	
	≥ 2
	≥ 2
	≥ 2


Table 5. FDD FRC for TM9 PDSCH test

	Parameter
	Unit
	Value

	
	
	Test 3a

	Reference channel
	
	R.Y

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	64QAM

	Target Coding Rate
	
	0,51

	Information Bit Payload
	
	

	For Sub-Frames 1,2,3,4
	Bits 
	18336

	For Sub-Frames 6,7,8,9
	Bits 
	18336

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	14688

	Number of Code Blocks
	
	

	For Sub-Frames 1,2,3,4
	Bits 
	3

	For Sub-Frames 6,7,8,9
	Bits 
	3

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	3

	Binary Channel Bits
	
	

	For Sub-Frames 1,4,6,9
	Bits 
	36000

	For Sub-Frames 2,7
	Bits 
	35400

	For Sub-Frames 3,8
	Bits 
	34800

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	29520

	Max. Throughput averaged over 1
frame
	Mbps
	16,138

	UE Category
	
	≥ 2


Table 6. TDD FRC for TM9 PDSCH test

	Parameter
	Unit
	Value

	
	
	Test 3b

	Reference channel
	
	R.Y-TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 3)

	Uplink-Downlink Configuration
	
	1

	Allocated subframes per Radio Frame
	
	3+2

	Modulation
	
	64QAM

	Target Coding Rate
	
	0.51

	Information Bit Payload
	
	

	For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits 
	n/a

	For Sub-Frames 4,9
	Bits 
	18336

	For Sub-Frames 1,6
	Bits 
	11832

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	14688

	Number of Code Blocks
	
	

	For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits 
	n/a

	For Sub-Frames 4,9
	Bits 
	

	For Sub-Frames 1,6
	Bits 
	

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	

	Binary Channel Bits
	
	

	For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits 
	n/a

	For Sub-Frames 4,9
	Bits 
	34200

	For Sub-Frames 1,6
	Bits 
	23616

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	29520

	Max. Throughput averaged over 1frame
	Mbps
	7.579

	UE Category
	
	≥ 2


3. PDCCH/PCFICH simulation assumptions

Table 7 includes a list of the test cases to be used for performance requirements definition of the CRS-IM enhancements for the PDCCH/PCFICH. The PDCCH/PCFICH simulation assumptions are provided in Table 8. In Table 9 and Table 10 FRCs for PDCCH tests are presented.
Table 7. PDCCH test cases

	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	PDCCH
	Non Colliding
	2
	4
	4
	4 CRS APs IM verification

	3
	
	Non Colliding
	4
	4
	4
	4 CRS APs IM + 4 RX CRS IM verification


Table 8. PDCCH/PCFICH simulation assumptions
	Parameter
	Value

	Duplexing
	FDD, TDD

	System bandwidth
	10 MHz

	Tx EVM
	6%

	Antenna models
	Test 1: 2x4 low correlation

Test 3: 4x4 low correlation

	Cell ID pattern
	Non-colliding CRS: 

· Serving cell: 0

· Interference cell 1: 1

· Interference cell 2: 6

	Interference power profile
	Interference cell 1: I1/Noc = 13.91 dB

Interference cell 2: I2/Noc = 3.34 dB

	Network synchronization in time
	All cells are synchronous

	
	Time-delay wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	2 µs
	3 µs

	Network synchronization in frequency
	Frequency shift wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	200 Hz
	300 Hz

	Channel model
	EPA-5Hz for all links. Use different channel seed for between cells.

	PHICH parameters
	Normal

PHICH Ng = 1/6

	Interference model
	TS 36.101 B.7 (Rel-13 CCIM)

	PDCCH/PCFICH parameters
	Test #1: PDCCH AL = 2; CFI = 2

Test #3: PDCCH AL = [1,2]; CFI = 2

	Receivers
	Baseline: LMMSE-MRC.

Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.


Table 9. FDD FRCs for PDCCH

	Parameter
	Unit
	Value

	
	
	Test 1,3

	Reference channel
	
	R.Z FDD

	Number of transmitter antennas
	
	4

	Channel bandwidth
	MHz
	10

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	2

	DCI Format
	
	2

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	46


Table 10. TDD FRCs for PDCCH

	Parameter
	Unit
	Value

	
	
	Test 1,3

	Reference channel
	
	R.Z TDD

	Number of transmitter antennas
	
	4

	Channel bandwidth
	MHz
	10

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	2

	DCI Format
	
	2

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	49


PAGE  
1/6

