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1 Introduction
In RAN4#101-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 outstanding issues. 
2 Discussion
After RAN4#101-e, there are some options for INR values for both homogeneous and heterogeneous networks. 
	INR values for Homogeneous deployment assumptions
· Further discuss the following options for PDSCH requirements definition for synchronous network
· Option 1: INRs 7.77 and 2.29 dB in case of 2 interference cells and INR 5.49 dB in case of 1 interference cell
· Option 2: INRs 5.43 and -1.50 dB in case of 2 interference cells and INR 3.1 dB in case of 1 interference cell

INR values for HetNet deployment assumptions
· Baseline option: INRs 11.39 and 5.45 dB in case of 2 interference cells and INR 4.84 dB in case of 1 interference cell.
Baseline option can be updated in case technical issue will be observed



Also, there are options for the number of explicitly modeled interference cells.
	Number of explicitly modeled interference cells
· Option 1: 1 interference cell for all tests
· Option 2: 2 interference cells for all tests
· Option 3: Use different assumptions for different deployment scenarios:
· Option 3A: 2 interference cell for homogeneous deployment assumptions and 1 interference for heterogeneous deployment assumptions
· Option 3B: 1 interference cell for homogeneous deployment assumptions and 2 interference for heterogeneous deployment assumptions



Based on the simulation assumptions in Appendix B, we provide simulation results in Appendix A considering different INR values and time and frequency offset. Also, the summary for simulation results is shown in Table 1 below. 

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
30-10
	2 Rx
	11.39
	5.45
	MCS13
	13.8
	17.1
	3.3
	1.2

	
	
	
	4.84
	N/A
	MCS 13
	9.5
	11.0
	1.5
	3.4

	
	
	4 Rx
	11.39
	5.45
	MCS 13
	6.7
	13.3
	6.6
	-5.9

	
	
	
	4.84
	N/A
	MCS 13
	5.0
	7.6
	2.6
	-1.1

	
	TDLC
300-100
	2 Rx
	7.77
	2.29
	MCS 13
	13.4
	15.2
	1.8
	4.0

	
	
	
	5.49
	N/A
	MCS 13
	11.1
	12.6
	1.5
	4.5

	
	
	
	5.43
	-1.50
	MCS 13
	11.8
	13.4
	1.6
	4.6

	
	
	
	3.1
	N/A
	MCS 13
	10.3
	11.1
	0.8
	5.5

	
	
	4 Rx
	7.77
	2.29
	MCS 13
	8.3
	11.8
	3.5
	-1.1

	
	
	
	5.49
	N/A
	MCS 13
	6.5
	9.1
	2.6
	-0.1

	
	
	
	5.43
	-1.50
	MCS 13
	7.4
	9.7
	2.3
	0.2

	
	
	
	3.1
	N/A
	MCS 13
	6.1
	7.6
	1.5
	1.3



From the simulation results, the gain of MMSE-IRC over MMSE-MRC are almost larger than 1 dB for all cases. Also, it can be shown that the SINR are larger than -6 dB for all cases. To minimize the test cases, we propose to introduce two test cases for FDD, one for 2Rx and one for 4Rx. Considering different deployment/propagation channel and number of modeled interference cells, we suggest using the following settings to define test cases for FDD.
· Test case for 2Rx: TDLA 30-10, INR1: 11.39 dB, INR2: 5.45 dB
· Test case for 4Rx: TDLC 300-100, INR1: 5.49 dB
Proposal 1: Consider INR value 5.49 dB for Homogeneous deployment assumptions.
Proposal 2: Consider INR values 11.39 dB and 5.45 dB for HetNet deployment assumptions.
Proposal 3: Consider different number of explicitly modeled interference cells for different deployment scenarios: 1 interference cell for homogeneous deployment assumptions and 2 interference for heterogeneous deployment assumptions.
Proposal 4: Consider two test cases for FDD with the following settings:
· Test case for 2Rx: TDLA 30-10, INR1: 11.39 dB, INR2: 5.45 dB
· Test case for 4Rx: TDLC 300-100, INR1: 5.49 dB
3 Conclusion
In this contribution, we provide simulation results for PDSCH requirements under the scenario of inter-cell interference. Also, we provide our views on the remining issues. The proposals are summarized as below:
Proposal 1: Consider INR value 5.49 dB for Homogeneous deployment assumptions.
Proposal 2: Consider INR values 11.39 dB and 5.45 dB for HetNet deployment assumptions.
Proposal 3: Consider different number of explicitly modeled interference cells for different deployment scenarios: 1 interference cell for homogeneous deployment assumptions and 2 interference for heterogeneous deployment assumptions.
Proposal 4: Consider two test cases for FDD with the following settings:
· Test case for 2Rx: TDLA 30-10, INR1: 11.39 dB, INR2: 5.45 dB
· Test case for 4Rx: TDLC 300-100, INR1: 5.49 dB
4 Reference
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	Figure 1. Simulation results for INRs 11.39 dB and 5.45 dB
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	Figure 2. Simulation results for INR 4.84 dB
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	Figure 3. Simulation results for INRs 7.77 dB and 2.29 dB
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	Figure 4. Simulation results for INR 5.49 dB
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	Figure 5. Simulation results for INRs 5.43 dB and -1.50 dB
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	Figure 6. Simulation results for INR 3.1 dB



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

	INR values
	· Homogeneous deployment 
· Option 1: INRs 7.77 and 2.29 dB in case of 2 interference cells and INR 5.49 dB in case of 1 interference cell
· Option 2: INRs 5.43 and -1.50 dB in case of 2 interference cells and INR 3.1 dB in case of 1 interference cell
· HetNet deployment
· Baseline option: INRs 11.39 and 5.45 dB in case of 2 interference cells and INR 4.84 dB in case of 1 interference cell.

	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 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 for HetNet deployment
TDLC300-100 for Homogeneous deployment

	Number of HARQ Processes
	4
	N/A

	Maximum HARQ transmission
	4
	N/A

	Time and frequency offsets
	· Time offset: The serving cell is 3 us for interfering cell 1 and -1 us for interfering cell 2 (in case modeled)
· Frequency shift: The serving cell is 300 Hz for interfering cell 1 and -100 Hz for interfering cell 2 (in case modeled)
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