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1. Introduction
In RAN4#101-e, WF [1] was agreed and it had a lot of open issues. In this paper, we provide our views on those open issues for inter-cell interference scenarios. 
2. PDSCH Test Parameters
Number of Interfering Cells
As we go from one interfering cell to two interfering cells, it will distort the interference structure since interference from two cells will get superimposed on top of each other. As the purpose of this test is to verify whether UE can handle the interference structure properly or not, 1 cell interference should be good enough and will not unnecessarily complicate the test setup. 
We present our simulation results below comparing 1 cell (only the stronger cell) vs 2 cell (both strong and weak interfering cell) to illustrate this.
Table 1: SNR in dB at 70% of peak throughput with MCS13, Rank1 comparing 2 cell vs 1 cell for FDD Intercell Interference 
	Case
	2 Interfering Cells
	1 Interfering Cell with INR1

	
	MMSE-MRC
	MMSE-IRC
	Gain
	MMSE-MRC
	MMSE-IRC
	Gain

	TDLA30-10 ULA Low, 2x2, (INR1,INR2) = (11.39, 5.45) dB
	16.07
	13.93
	2.14
	14.58
	11.49
	3.09

	TDLA30-10 ULA Low, 2x4, (INR1,INR2) = (11.39, 5.45) dB
	12.38
	8.76
	3.62
	10.79
	6.80
	3.99

	TDLC300-100 ULA Low, 2x2, (INR1,INR2) = (5.43, -1.5) dB
	11.79
	10.61
	1.18
	10.86
	9.37
	1.49

	TDLC300-100 ULA Low, 2x4, (INR1,INR2) = (5.43, -1.5) dB
	8.31
	6.07
	2.24
	7.49
	4.70
	2.79

	TDLC300-100 ULA Low, 2x2, (INR1,INR2) = (7.77, 2.29) dB
	13.92
	12.50
	1.42
	12.54
	10.51
	2.03

	TDLC300-100 ULA Low, 2x4, (INR1,INR2) = (7.77, 2.29) dB
	10.44
	7.59
	2.85
	9.05
	5.92
	3.13



Based on above results, we can clearly see that 2nd interfering cell reduces the MMSE-IRC gain compared to MMSE-MRC, as expected. Therefore, we have following observation and proposal.
Observation 1: Gain of MMSE-IRC over MMSE-MRC is higher with 1 interfering cell compared to 2 interfering cells.
Proposal 1: Only consider 1 interfering cell for defining the requirements.
INR Level
New INR levels proposed in RAN4#100-e are much higher than the levels considered in LTE. In our understanding, most operators are still re-using the LTE deployment for NR. So, we prefer to use the same INR values as considered in LTE. Therefore, we propose the following.
Proposal 2: Use 11.39dB and 5.43dB INRs for defining heterogeneous and homogeneous network Intercell Interference requirements, respectively.
Time Offset for TDD
As it is agreed to define TDD test cases for 30kHz SCS, we will prefer the timing offsets between cells to be within CP. Therefore, we propose the following.
Proposal 3: Time offset from serving cell is 1 us for interfering cell 1 and -0.25 us for interfering cell 2 (if modeled).
Release Independence
As these requirements do not use any feature from Rel-16 or Rel-17, we are ok to have these test cases to be release independent from Rel-15.
Proposal 4: Intercell Interference tests can be release independent from Rel-15. 
Simulation Results
Based on simulation assumptions in [1], we provide the alignment SNR at 70% of peak throughput below for single cell interference assuming 100% loading on interfering cell.
Table 2: SNR in dB at 70% of peak throughput for FDD single cell interference scenario with MCS13, Rank1
	Case
	MMSE-MRC
	MMSE-IRC

	TDLA30-10 ULA Low, 2x2, INR = 4.84dB
	9.72
	8.22

	TDLA30-10 ULA Low, 2x4, INR = 4.84dB
	6.13
	3.74

	TDLC300-100 ULA Low, 2x2, INR = 3.1dB
	9.49
	8.50

	TDLC300-100 ULA Low, 2x4, INR = 3.1dB
	6.07
	4.25

	TDLC300-100 ULA Low, 2x2, INR = 5.49dB
	10.90
	9.43

	TDLC300-100 ULA Low, 2x4, INR = 5.49dB
	7.51
	4.73



Table 3: SNR in dB at 70% of peak throughput for FDD 2 cell interference scenario with MCS13, Rank1
	Case
	MMSE-MRC
	MMSE-IRC

	TDLA30-10 ULA Low, 2x2, INR = (11.39, 5.45) dB
	16.07
	13.93

	TDLA30-10 ULA Low, 2x4, INR = (11.39, 5.45) dB
	12.38
	8.76

	TDLC300-100 ULA Low, 2x2, INR = (5.43, -1.5) dB
	11.79
	10.61

	TDLC300-100 ULA Low, 2x4, INR = (5.43, -1.5) dB
	8.31
	6.07

	TDLC300-100 ULA Low, 2x2, INR = (7.77, 2.29) dB
	13.92
	12.50

	TDLC300-100 ULA Low, 2x4, INR = (7.77, 2.29) dB
	10.44
	7.59



3. Conclusions
This paper provides our views on open issues for inter-cell interference scenarios in RAN4. Following has been observed and proposed.
Observation 1: Gain of MMSE-IRC over MMSE-MRC is higher with 1 interfering cell compared to 2 interfering cells.
Proposal 1: Only consider 1 interfering cell for defining the requirements.
Proposal 2: Use 11.39dB and 5.43dB INRs for defining heterogeneous and homogeneous network Intercell Interference requirements, respectively.
Proposal 3: Time offset from serving cell is 1 us for interfering cell 1 and -0.25 us for interfering cell 2 (if modeled).
Proposal 4: Intercell Interference tests can be release independent from Rel-15. 
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