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Background
In this paper, we provide the updated simulation assumptions for TP: Simulation assumptions of intra cell inter user MMSE-IRC receiver
[bookmark: _Toc81490404]	Inter-user interference suppression for MU-MIMO
Scenario and interference modelling
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Link performance characterization
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[bookmark: OLE_LINK38][bookmark: OLE_LINK103]General simulation assumptions are listed in Table 4.3.1-1 and detail simulation assumptions are listed in Table 4.3.1-2

[bookmark: OLE_LINK104]Table 4.3.1-1: General simulation assumptions
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	Symbols
	0, 1

	
	Number of PRBs in CORESET
	
	Table 5.2-2 of TS 38.101-4 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS
	
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	Same as number of transmit antenna

	
	CDM Type
	
	'No CDM' for 1 transmit antenna
'FD-CDM2' for 2 and 4 transmit antenna

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS
	
	k0 = 4

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	'FD-CDM2'

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	TCI state #0
	Type 1 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	PT-RS configuration
	
	PT-RS is not configured

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	Symbols for all unused REs
	
	[bookmark: OLE_LINK106]OP.1 FDD as defined in Annex A.5.1.1 of TS 38.101-4
OP.1 TDD as defined in Annex A.5.2.1 of TS 38.101-4

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1 of TS 38.101-4

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 for tested channel bandwidth and subcarrier spacing.



[bookmark: OLE_LINK33]Table 4.3.1-2: Detailed simulation assumptions
	[bookmark: OLE_LINK111]Parameter
	Unit
	Value

	
	
	Target UE 
	Co-scheduled UE

	Channel Bandwidth/SCS
	MHz/KHz
	10/15 for FDD and 40/30 for TDD

	Duplex mode
	
	FDD,TDD

	MCS
	
	Rank 1: 4,13
Rank 2: 13,19
	16 QAM random symbols

	Allocation for interference UE and target UE
	Rank allocation
	
	1
	1

	
	
	
	2
	1

	
	
	
	2
	2

	
	DMRS port allocation 
	
	For rank 1+1: Port 1000
For rank 2+1 and 2+2: Port 1000 and 1001
	For rank 1+1:
· Option 1: Port 1001
· Option 2: Port 1002
For rank 2+1: Port 1002
For rank 2+2: Port 1002 and 1003

	MIMO configuration
	
	2T2R ULA Low and 2T4R ULA Low for case with rank1+1 and 4T4R ULA  Low (Note 1) for case with rank 2+1 and rank 2+2

	Number of CDM groups without data
	
	· Option 1: 1 
· Option 2: 2

	HARQ process number
	
	4

	Precoding model 
	Target UE
	
	Random precoding with Single panel Type 1 per PRB bundling size per slot
	· Option 1: Select the precoding matrix to ensure orthogonality with target UE
· Option 2: Select the precoding matrix randomly ensuring the selected precoding matrix shall not be identical to the precoding matrix of target UE

	[bookmark: _Hlk78538817]PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	[bookmark: _Hlk78538787]
	[bookmark: OLE_LINK53]PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

	PDSCH DMRS configuration 
	DMRS Type
	
	DMRS Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	[bookmark: _Hlk78537861]Propagation conditions
	
	TDLA30-10, TDLC300-100

	Receiver type
	
	MMSE-IRC and MMSE-MRC
	N/A

	Test metric
	
	SNR @ %70 of maximum Throughput 
	N/A

	Note 1: RAN4 recognize that under practical MU-MIMO scenario, BS with larger antenna scales like 8Tx, 16TX is more likely to be used. However, with the random precoder selection method for the target and the co-scheduled UEs, the performance for 8Tx and 16Tx is too poor to show performance gain for the inter-user interference suppressing receiver. Therefore, for this study, we use 2Tx and 4Tx to serve the same purpose. For UEs capable of inter-user interference suppression ability discussed in this TR, they can also be used in the deployments with larger number of Tx ports configuration.
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