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Background
In RAN4 #99-e meeting, WF R4-2108662 is approved and corresponding initial simulation assumptions are determined. In this TP, we provide the simulation assumptions for CRS-IM receiver.
5 LTE CRS interference handling for NR UE
5.3  Link performance characterization 
5.3.1 Parameters for link level evaluation 
5.3.1.1  General
The link-level simulation assumptions for serving cell PDSCH, interference cells and summary of simulation cases are provided in clause 5.3.1.2, 5.3.1.3 and 5.3.1.4 respectively. Note that these assumptions are used for the performance evaluation in the study phase, and the parameters for performance requirement definition will be discussed separately.
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29]5.3.1.2  Serving cell PDSCH parameters
[bookmark: OLE_LINK38]Simulation assumptions for serving cell PDSCH are captured in Table 2.1-1
[bookmark: OLE_LINK33]Table 2.1-1: Simulation assumptions for NR serving cell PDSCH 
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	10MHz with full PRB allocation

	SCS
	kHz
	15

	Duplex mode
	
	FDD

	MCS
	
	4, 13

	Antenna configuration
	
	4T2R and 4T4R with 4 CRS ports

	HARQ process number
	
	4

	Number of layers
	
	1

	[bookmark: _Hlk78538817]PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S) 
	
	[bookmark: OLE_LINK50]If Rel-15 or Rel-16 CRS-RM is configured: S = 3, else S =2

	
	Length (L)
	
	If Rel-15 or Rel-16 CRS-RM is configured: L=9, else L = 12 
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	2

	
	PRB bundling type
	
	Static

	
	Precoding model
	
	Random precoding with Single panel Type 1 per PRB bundling size per slot

	
	Overhead for TBS determination
	
	If Rel-15 or Rel-16 CRS-RM is configured: 18, else 0

	PDSCH DMRS configuration
	DMRS Type
	
	DMRS Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	CRS for rate matching for Scenario 1 (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	MHz
	10

	
	Number of antenna ports
	
	4

	
	v-shift
	
	0

	SSB position 
	
	First SSB in slot #0 in every 20 ms periodicity that is not scheduled for PDSCH transmission 

	[bookmark: _Hlk78537861]Propagation conditions and MIMO configuration
	
	TDLA30-10 ULA Low

	Receiver type
	
	MMSE-IRC for the reference scheme and interference CRS-RM schemes
CRS-IM is used together with MMSE-IRC for CRS-IM schemes

	Test metric
	
	SNR improvement and relative throughput improvement, at SNR @70% max throughput

	Note 1:	No MBSFN is configured on LTE carrier



5.3.1.3 Interference cells parameters
Simulation assumptions for interference cell are captured in Table 2.2-1
Table 2.2-1: Simulation assumptions for interference cells parameters
	Parameter
	Value
	Interference Cell #1
	Interference Cell #2

	Interference power level
	dB
	INR1=10.45dB
	INR2=4.6dB

	CRS pattern
	LTE carrier centre subcarrier location
	
	Same as NR serving carrier centre subcarrier location
	Same as NR serving carrier centre subcarrier location

	
	LTE carrier BW
	
	10
	10

	
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	PDSCH loading level
	
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain.

	Modulation order for interference PDSCH when exists
	
	16 QAM randomly modulated symbols
	16 QAM randomly modulated symbols

	Time offset
	us
	3
	-1
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	Hz
	300
	-100

	Transmission rank
	
	80% and 20% probability for rank 1 and rank 2 respectively  
	80% and 20% probability for rank 1 and rank 2 respectively

	Propagation conditions and MIMO configuration (Note 1)
	
	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Note 1:  The channel for interference cells and serving cell are independent.



5.3.1.4 Summary of simulation cases
Interesting companies are welcome to bring the simulation results with assumptions listed in Table 2.1-1 and Table 2.2-1 for following cases listed in Table 2.3-1:
Table 2.3-1: Summary of simulation cases
	Scenario 1
	Reference scheme
	Rel-15 serving cell CRS-RM without interference cell CRS handling

	
	Scheme #1
	Rel-16 CRS-RM for 1 interference cell (The rate matched CRS is always the first dominant interference)

	
	Scheme #2
	Rel-16 CRS-RM for 1 interference cell (The rate matched CRS is NOT always the first dominant interference. i.e. 50% probability for rate matching (RM) for the first dominant interference and 50% probability for RM for the second dominant interference)

	
	Scheme #3
	Rel-15 RB symbol level CRS-RM for 2 interference cells

	
	Scheme #4
	CRS-IC with network assistance

	
	Scheme #5
	CRS-IC without network assistance

	
	Scheme #6
	LLR weighting with network assistance

	
	Scheme #7
	LLR weighting without network assistance

	Scenario 2
	Reference scheme
	Without interference cell CRS handling

	
	Scheme #1
	Rel-15 CRS-RM for 1 interference cell (The rate matched CRS is always the first dominant interference)

	
	Scheme #2
	Rel-15 CRS-RM for 1 interference cell (The rate matched CRS is NOT always the first dominant interference. i.e. 50% probability for RM for the first dominant cell and 50% probability for RM for the second dominant interference)

	
	Scheme #3
	Rel-16 CRS-RM for 2 interference cells

	
	Scheme #4
	CRS-IC with network assistance

	
	Scheme #5
	CRS-IC without network assistance

	
	Scheme #6
	LLR weighting with network assistance

	
	Scheme #7
	LLR weighting without network assistance
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