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1 Introduction
Last RAN4 meeting, WFs on simulation assumptions for PDSCH and DL control channel performance evaluation for enhanced CRS-IM were agreed [1][2]. In this contribution, we provide simulation results for PDSCH.

2 Simulation results
Figure 1~4 show PDSCH performance for enhanced CRS-IM based on Table 1 and Table 3. 
Table 1 Baseline scenarios for PDSCH
	Test
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	Serv. cell
	Interf. cell

	1
	TM4
	Non Colliding
	2
	4
	4

	2
	TM4
	Non Colliding
	4
	2
	2

	3
	TM9
	Non Colliding
	4
	2
	2

	4
	TM4
	Non Colliding
	4
	4
	4
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Figure 1 PDSCH performance for Test 1
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Figure 2 PDSCH performance for Test 2
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Figure 3 PDSCH performance for Test 3
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Figure 4 PDSCH performance for Test 4
The performance gains for CRS-IM according to modulation order are summarized in Table 2. 
· Observation 1: For TM4 16QAM modulation order, sufficient gain to define performance requirement could be provided. 

· Observation 2: Test scenario for TM9 with both 16QAM and 64QAM modulation order could be considered to define performance gain considering implementation margin. 
Table 2 SNR gain at 70%-tile Tput over MMSE-IRC receiver
	Test
	TM
	Modulation order

	
	
	16QAM
	64QAM

	1
	TM4
	2.62
	1.88

	2
	TM4
	2.91
	2.39

	3
	TM9
	3.37
	2.91

	4
	TM4
	2.74
	2.07


Based on observations, we propose
· Proposal : consider 16QAM for TM4 and 64QAM for TM9

3 Conclusion 
In this contribution, we provide simulation results for PDSCH of enhanced CRS-IM based on agreed scenarios and simulation assumptions, and based on simulation results, we observe
· Observation 1: For TM4 16QAM modulation order, sufficient gain to define performance requirement could be provided. 

· Observation 2: Test scenario for TM9 with both 16QAM and 64QAM modulation order could be considered to define performance gain considering implementation margin. 

Based on observations, we propose

· Proposal : consider 16QAM for TM4 and 64QAM for TM9
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5 Appendix

Table 3 PDSCH simulation assumptions
	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 0/1/6

	Interference power profile
	INR1 = 10.45 dB

INR2 = 4.6 dB

	Time offset between cells
	Cell 1: 3 µs

Cell 2: -1 µs

	Frequency offset between cells 
	Cell 1: 300 Hz

Cell 2: -100 Hz

	Channel model
	EVA-5Hz for all links

	Number of control OFDM symbols
	2

	HARQ modelling
	Maximum 4 HARQ retransmissions

	Transmission parameters
	PDSCH is scheduled in SFs 0-4, 6-9 (i.e. except 5)

Allocation:

· TM4: 50 PRB resource allocation for all SFs

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

PMI

· TM4: Reporting mode PUSCH 3-1 

· TM9: Random PMI with 1 PRG / 1 TTI granularity

Rank + MCS: 

TM4

TM9

2 CRS APs

4 CRS APs

2 CRS APs

Rank 1 + 16QAM

R.10-3

R.14

R.51-1

Rank 1 + 64QAM

R.35

R.36

TBS SFs 1-4, 6-9: 18336

TBS SF 0: 14688



	Interference signal transmission parameters
	Rel-13 CRS-IM interference model (B.5.4)

Interference loading: 20%

80%/20% rank 1/2 probability

	Receivers
	Baseline: LMMSE-IRC

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

Enhanced reference receiver for 4 CRS APs

· Receiver #1: Full complexity four ports CRS-IM processing 


