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1 Introduction
In RAN4#100-e, a way forward for PDSCH demodulation requirements for inter-cell interference MMSE-IRC was agreed [1]. In this contribution, we present simulation results based on the agreed simulation assumptions and provide our views for the remaining issues.
2 Discussion
SSB configuration
There might be performance degradation of PBCH under the scenario of inter-cell interference. Also, as we are now focusing on the PDSCH requirement, we suggest to set serving cell SSB and interference cell(s) SSB(s) in the different time/frequency resources. If it is agreed to set SSB(s) of serving cell and interference cell(s)) in the same time/frequency resources, the configuration should be properly chosen to avoid the case that the performance of SSB is the bottleneck.
Proposal 1: Suggest to set serving cell SSB and interference cell(s) SSB(s) in the different time/frequency resources. If it is agreed to set SSB(s) of serving cell and interference cell(s)) in the same time/frequency resources, the configuration should be properly chosen to avoid the case that the performance of SSB is the bottleneck.

Initial simulation results 
In Appendix A, we provide initial simulation results for MMSE-IRC and MMSE-MRC receiver considering different INR values, MCS, antenna configuration and propagation channel Based on the simulation assumptions in Appendix B.
Table 1. Summary for the simulation results
	Duplex mode
	Channel model
	Number of UE Rx antenna
	INR1
	INR2
	MCS
	SNR for 70% of Max T-put
	Gain
	Corresponding SINR for SNR

	
	
	
	
	
	
	MMSE-IRC
	MMSE-MRC
	
	

	FDD
	TDLA
	2 Rx
	5.43
	-1.50
	MCS 4
	3.10
	5.01
	1.91
	-4.06

	
	
	
	
	
	MCS 13
	10.61
	12.28
	1.67
	3.45

	
	
	
	3.10
	N/A
	MCS 4
	1.68
	2.94
	1.26
	-3.15

	
	
	
	
	
	MCS 13
	9.15
	10.23
	1.08
	4.32

	
	
	
	7.77
	2.29
	MCS 4
	4.37
	7.04
	2.67
	-5.01

	
	
	
	
	
	MCS 13
	11.91
	14.27
	2.36
	2.53

	
	
	
	13.91
	3.34
	MCS 4
	6.68
	11.60
	4.92
	-7.75

	
	
	
	
	
	MCS 13
	14.30
	18.81
	4.51
	-0.13

	
	
	4 Rx
	5.43
	-1.50
	MCS 4
	-1.64
	1.86
	3.5
	-8.80

	
	
	
	
	
	MCS 13
	5.54
	8.57
	3.03
	-1.62

	
	
	
	3.10
	N/A
	MCS 4
	-2.30
	-0.22
	2.08
	-7.13

	
	
	
	
	
	MCS 13
	4.90
	6.62
	1.72
	0.07

	
	
	
	7.77
	2.29
	MCS 4
	-1.24
	3.85
	5.09
	-10.62

	
	
	
	
	
	MCS 13
	5.90
	10.48
	4.58
	-3.48

	
	
	
	13.91
	3.34
	MCS 4
	-0.42
	8.35
	8.77
	-14.85

	
	
	
	
	
	MCS 13
	6.75
	14.84
	8.09
	-7.68

	
	TDLC
	2 Rx
	5.43
	-1.50
	MCS 4
	3.82
	5.52
	1.70
	-3.34

	
	
	
	
	
	MCS 13
	11.79
	13.30
	1.51
	4.63

	
	
	
	3.10
	N/A
	MCS 4
	2.29
	3.44
	1.15
	-2.54

	
	
	
	
	
	MCS 13
	10.12
	11.18
	1.06
	5.29

	
	
	
	7.77
	2.29
	MCS 4
	5.24
	7.57
	2.33
	-4.41

	
	
	
	
	
	MCS 13
	13.31
	15.34
	2.04
	3.93

	
	
	
	13.91
	3.34
	MCS 4
	8.00
	12.18
	4.18
	-6.43

	
	
	
	
	
	MCS 13
	16.63
	20.03
	3.40
	2.20
	

	
	
	4 Rx
	5.43
	-1.50
	MCS 4
	-0.69
	2.52
	3.21
	-7.85
	

	
	
	
	
	
	MCS 13
	7.05
	9.73
	2.68
	-0.11
	

	
	
	
	3.10
	N/A
	MCS 4
	-1.62
	0.41
	2.03
	-6.45
	

	
	
	
	
	
	MCS 13
	5.88
	7.58
	1.70
	1.05
	

	
	
	
	7.77
	2.29
	MCS 4
	0.04
	4.53
	4.49
	-9.34
	

	
	
	
	
	
	MCS 13
	7.86
	11.74
	3.88
	-1.52
	

	
	
	
	13.91
	3.34
	MCS 4
	1.66
	9.12
	7.46
	-12.77
	

	
	
	
	
	
	MCS 13
	9.49
	16.38
	6.89
	-4.94
	



According the simulation results, performance benefit (i.e. > 1 dB) of MMSE-IRC vs MMSE-IRC can be observed in all cases.
Observation 1: From the simulation results, the gain of MMSE-IRC over MMSE-IRC is larger than 1dB for all cases.
To determine the configurations used for test cases, the criterion SINR < -6dB can be applied first as there are lots of cases with SINR < -6dB. After filtering out the cases with SINR > -6dB, we can consider the relationship between SNR and INR, e.g., choose the cases for which SNR > INR for further down selection. 
Observation 2: From the simulation results, the corresponding SINR for “SNR for 70% of Max T-put” are smaller than -6 dB in many cases.
Proposal 2: Suggest to apply SINR < -6dB as the first criterion for down selection.
3 Conclusion
The observations and proposals are summarized as below:
Proposal 1: Suggest to set serving cell SSB and interference cell(s) SSB(s) in the different time/frequency resources. If it is agreed to set SSB(s) of serving cell and interference cell(s)) in the same time/frequency resources, the configuration should be properly chosen to avoid the case that the performance of SSB is the bottleneck.
Observation 1: From the simulation results, the gain of MMSE-IRC over MMSE-IRC is larger than 1dB for all cases.
Observation 2: From the simulation results, the corresponding SINR for “SNR for 70% of Max T-put” are smaller than -6 dB in many cases.
Proposal 2: Suggest to apply SINR < -6dB as the first criterion for down selection.
4 Reference
[1] R4-2115730, “WF on general and PDSCH demodulation requirements for inter-cell interference MMSE-IRC”, Intel






















Appendix A
	[image: ]
	[image: ]

	[image: ]
	[image: ]

	Figure 1. Simulation results for INRs 5.43 dB and -1.50 dB
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	Figure 2. Simulation results for INR 3.1 dB








	[image: ]
	[image: ]

	[image: ]
	[image: ]

	Figure 3. Simulation results for INRs 7.77 dB and 2.29 dB
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	Figure 4. Simulation results for INRs 13.91 dB and 3.34 dB

















Appendix B
Table 1. Simulation assumptions
	Parameters
	Serving cell FDD
	Interferer cell(s)

	DIP values
	· INRs 5.43 and -1.50 dB in case of 2 interference cells 
· INR 3.1 dB in case of 1 interference cell
· INRs 7.77 and 2.29 dB in case of 2 interference cells 
· INRs 13.91 and 3.34 dB in case of 2 interference cells 

	PDSCH allocation in frequency domain
	Full PRB

	Physical cell ID
	0
	1 or 2 (depending on the number of interferer cells)

	Channel bandwidth

	10MHz 
	10MHz 

	SCS
	15kHz
	15kHz 

	PDCCH allocation in time domain

	symbols #0 and #1 of each slot for PDCCH
	symbols #0 and #1 of each slot for PDCCH

	SSB configuration
	Serving cell SSB and interference cell(s) SSB(s) are in the different time/frequency resources

	TRS configuration
	k0=0 for CSI-RS resource 1,2,3,4
l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4
Density 3, 1 port

FDD: Periodicity 20 slots; Offset 10 for CSI-RS resource 1 and 2; 11 for CSI-RS resource 3 and 4
	Same as Serving cell



	PDSCH configuration
	Type A, Start symbol 2, Duration 12​
	Type A, Start symbol 2, Duration 12​

	PRB bundling size for target PDSCH 
	2
	2

	PDSCH DMRS configuration
	Type 1, 1+1
	Type 1, 1+1

	MCS
	MCS 4 (QPSK, CR=0.3)
MCS 13 (16QAM, CR=0.5)
	16QAM randomly modulated symbols

	Rank
	1
	random rank with 70% and 30% probability for rank 1 and rank 2 transmission in the interfering cell(s)


	PDSCH precoder for both serving cell and interferer cells
	Random precoding with single panel type I codebook per slot and per PRB bundling granularity, with PRB bundling size of 2

	Antenna configuration
	2T2R, 2T4R

	Antenna Correlation
	ULA Low

	Propagation condition
	TDLA30-10, TDLC300-100

	Number of HARQ Processes
	4
	N/A

	Maximum HARQ transmission
	4
	N/A
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