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In [1], it was agreed to have TM9 test for CRS-IM and most of key parameters were agreed for PDSCH test. In this contribution, simulation assumptions for TM9 are proposed in CRS-IM WI. Interested companies are encouraged to provide alignment results in the next meeting based on the proposed simulation parameters. 
Simulation assumption for TM9
TM9 (FDD)
Table 1: Link level simulation assumptions for CRS-IM investigations in homogeneous deployments
	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Transmission mode in serving cell
	TM9-1layer

	Transmission mode in interfering cells
	Use TM3 for interference cell

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5

	
	Use different channel seed for between cells

	Number of explicitly modeled interfering cells
	2 interfering cells

	Signal level for serving cell CRS (Es/Noc)
	[0:2:20]

	Signal level for interfering cells CRS (interference over Noc)
	1st interfering cell
	2nd interfering cell

	
	INR1= 10.45 dB
	INR2 = 4.6 dB

	Other cells interference
	AWGN with 1 Noc level

	Network synchronization in time
	All cells are synchronous

	
	Time-delay wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	[3 us]
	[-1 us]

	Network synchronization in frequency
	Frequency shift wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	300 Hz
	-100 Hz

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between explicitly modeled serving and the first two interfering cells

	Downlink power allocation (cf. Chapter 8 of TS36.101)
	A
	-3 dB in all modelled cells

	
	B
	-3 dB in all modelled cells (PB=1)

	
	
	0 dB in all modelled cells

	CSI reference signals
	Antenna ports 15,16 for serving cell
	N/A for aggressor cells

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	5/2 for serving cell
	N/A for aggressor cells

	CSI reference signal configuration
	8 for serving cell
	N/A for aggressor cells

	Zero-power CSI-RS configuration
ICSI-RS /       ZeroPowerCSI-RS bitmap
	[3 /
0010000000000000] for serving cell
	N/A for aggressor cells

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	None

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Time/frequency tracking at the UE
	Practical algorithms should be used

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2 in all cells

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH
PDSCH 
PSS/SSS/PBCH

	Desired PDSCH parameterization
	Resource allocation
	50 PRB

	
	Precoding granularity
	Frequency domain: 1 PRG
Time domain: 1 ms

	
	Beamforming model
	Annex B.4.1

	
	Modulation
	MCS=14, the information bits are 12960 bits for the subframes other than subframe#5,  the reference channel is defined in Table 2. 

	
	Code rate
	

	
	Channel coding, rate matching
	As specified in TS36.212

	
	CRC
	

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

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

	
	PMI
	Random precoding

	
	Modulation
	64QAM

	
	Code rate
	-

	
	Channel coding, rate matching
	-

	
	CRC
	

	Non-full buffer interference
	Model
	Interfering PDSCH transmissions in interfering cells are randomly & independently active over the full band with an activity in time domain equal on average to the targeted resource utilization

	
	Average resource utilization
	{20%}

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	[-98 dBm]

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum

	Simulation output
	PDSCH throughput vs. serving cell Es/Noc

	UE receiver
	Detector
	MMSE-IRC with CRS based interference covariance estimation as defined in TR36.829

	
	CRS-IM
	Without CRS-IM

	
	
	With 2-cell CRS-IM



[bookmark: _Ref419724260]Table 2: Fixed Reference Channel for CDM-multiplexed DM RS with two CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.51 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks 
	
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload 
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	12960

	  For Sub-Frames 2,3,7,8
	Bits
	12960

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	10680

	Number of Code Blocks (Note 4)
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	3

	  For Sub-Frames 2,3,7,8
	Code blocks
	3

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	2

	Binary Channel Bits
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	24000

	  For Sub-Frames 2,7
	
	23600

	  For Sub-Frames 3,8
	
	23200

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	19680

	Max. Throughput averaged over 1 frame
	Mbps
	11.4360

	UE Category
	
	≥ 2

	Note 1:	2 symbols allocated to PDCCH.
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:	50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0. 
Note 4:	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).



TM9 (TDD)
Table 1: Link level simulation assumptions for CRS-IM investigations in homogeneous deployments
	Parameter
	Value

	Carrier frequency
	2 GHz

	Uplink downlink configuration 
	1

	Special subframe configuration 
	4

	Cyclic prefix
	Normal

	System bandwidth
	10 MHz

	Duplex mode
	TDD

	Transmission mode in serving cell
	TM9-1layer

	Transmission mode in interfering cells
	Use TM3 for interference cell

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5

	
	Use different channel seed for between cells

	Number of explicitly modeled interfering cells
	2 interfering cells

	Signal level for serving cell CRS (Es/Noc)
	[0:2:20]

	Signal level for interfering cells CRS (interference over Noc)
	1st interfering cell
	2nd interfering cell

	
	INR1= 10.45 dB
	INR2 = 4.6 dB

	Other cells interference
	AWGN with 1 Noc level

	Network synchronization in time
	All cells are synchronous

	
	Time-delay wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	[3 us]
	[-1 us]

	Network synchronization in frequency
	Frequency shift wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	300 Hz
	-100 Hz

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between explicitly modeled serving and the first two interfering cells

	Downlink power allocation (cf. Chapter 8 of TS36.101)
	A
	-3 dB in all modelled cells

	
	B
	-3 dB in all modelled cells (PB=1)

	
	
	0 dB in all modelled cells

	CSI reference signals
	Antenna ports 15,16 for serving cell
	N/A for aggressor cells

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	5/4 for serving cell
	N/A for aggressor cells

	CSI reference signal configuration
	8 for serving cell
	N/A for aggressor cells

	Zero-power CSI-RS configuration
ICSI-RS /       ZeroPowerCSI-RS bitmap
	[4 /
0010000000000000] for serving cell
	N/A for aggressor cells

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	None

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Time/frequency tracking at the UE
	Practical algorithms should be used

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2 in all cells

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH
PDSCH 
PSS/SSS/PBCH

	Desired PDSCH parameterization
	Resource allocation
	50 PRB

	
	Precoding granularity
	Frequency domain: 1 PRG
Time domain: 1 ms

	
	Beamforming model
	Annex B.4.1

	
	Modulation
	MCS=14, the information bits are 12960 bits for the subframes other than subframe#5, The reference channel is defined in Table 2. 

	
	Code rate
	

	
	Channel coding, rate matching
	As specified in TS36.212

	
	CRC
	

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

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

	
	PMI
	Random precoding

	
	Modulation
	64QAM

	
	Code rate
	-

	
	Channel coding, rate matching
	-

	
	CRC
	

	Non-full buffer interference
	Model
	Interfering PDSCH transmissions in interfering cells are randomly & independently active over the full band with an activity in time domain equal on average to the targeted resource utilization

	
	Average resource utilization
	{20%}

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	[-98 dBm]

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum

	Simulation output
	PDSCH throughput vs. serving cell Es/Noc

	UE receiver
	Detector
	MMSE-IRC with CRS based interference covariance estimation as defined in TR36.829

	
	CRS-IM
	Without CRS-IM

	
	
	With 2-cell CRS-IM



Table A.3.4.3.3-1: Fixed Reference Channel for CDM-multiplexed DM RS with two CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks 
	
	50 (Note 5)

	Uplink-Downlink Configuration (Note 3)
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload 
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	12960

	  For Sub-Frame 4,9
	Bits
	12960

	  For Sub-Frames 1,6
	Bits
	9144

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	10680

	Number of Code Blocks 
(Note 4)
	
	

	  For Sub-Frames 4, 9 (non CSI-RS subframe)
	Code blocks
	3

	  For Sub-Frames 4,9
	Code blocks
	3

	  For Sub-Frames 1,6
	Code blocks
	2

	  For Sub-Frame 5
	
	N/A

	  For Sub-Frame 0
	Code blocks
	2

	Binary Channel Bits 
	
	

	  For Sub-Frames 4, 9 (non CSI-RS subframe)
	Bits
	24000

	  For Sub-Frames 4,9
	
	22800

	  For Sub-Frames 1,6
	
	15744

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	19680

	Max. Throughput averaged over 1 frame 
	Mbps
	4.4208

	UE Category
	
	≥ 2

	Note 1:	2 symbols allocated to PDCCH. 
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:	as per Table 4.2-2 in TS 36.211 [4].
Note 4:	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 5: 	50 resource blocks are allocated in sub-frames 4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.



Conclusion
[bookmark: _GoBack]In this contribution, simulation parameters for TM9 are proposed. Interested companies can provide link level results for alignment in the next meeting. 
Reference
[1]. [bookmark: _Ref419711815]R4-152399, WF on CRS-IM PDSCH demodulation non-TM10, Ericsson, Apr. 2015.
	6/7	
