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1. Introduction

On the email discussion for the NAICS interference modeling, the NAICS scenario 2a/2b evaluation methodologies are FFS as follows [1].

· For scenario 2a/2b, FFS on whether:

· More than 2 interferers need to be explicitly modeled

· Noc(α) as defined above is acceptable for link simulation setting purposes, including whether/how to define different α for macro and small cells
In this contribution, we provide the views and proposals corresponding to the above remaining issues.
2. Evaluation Methodologies for NAICS Scenario 2a/2b
2.1. Number of Explicitly Modeled Interfering Cells
To clarify the number of interfering cells for Scenario 2a/2b, we evaluate the dominant interferer proportion (DIP), which is defined in Rel.11 MMSE-IRC work [2]. This is because k-th DIP is defined as the interference power from the k-th dominant interferer divided by the total interference plus noise power, i.e., both explicit and implicit interferers. In the annex, we show the geometry for Scenario 2a/2b and the cumulative distribution function (CDF) of top of five DIPs corresponding to UEs connected to macro or small cells and each SINR ranges, i.e., SINR ranges of 5-25% CDF, 40-60% CDF, and 75-95% CDF. Based on the results, regardless of connected cells and SINR ranges, we can observe that the third DIP is much lower than the second DIP.  Note that when focusing on median of the third DIP, this value is approximately -10 dB at the most.
Observation 1: The third DIP is much lower than the second DIP regardless of connected cells and SINR ranges.
From the above observation, the interference power from third dominant interfere is much smaller than that from second dominant interferer and total interference plus noise power. Therefore, we can say that assuming two explicit interferers for the link-level simulation is enough for Scenario 2a/2b evaluation.

Proposal: Assuming two explicit interferers for the link-level simulation is enough for Scenario 2a/2b evaluation.

2.2. Noc() Calculation Scheme 
· Actual Resource Utilization (RU) Factors for Small Cells 

To clarify the actual resource utilization (RU) factors for small cells, we evaluate those factors based on the system-level simulation assuming Scenario 2a/2b. Note that the definition of RU factor for Scenario 2a/2b was captured in [3] as follows.

· Resource utilisation factors: 40% and 60% mandatory, 20% and 70% optional average resource utilisation across all cells in the most loaded “layer” (i.e. macros or small cells) for the reference scheme; in case of 70%, include indication of whether offered load exceeds transmitted throughput. Comparison is made at the same offered load between the reference scheme and the evaluated scheme.
Based on this definition, the agreed target RU factors in RAN1, i.e., 40% and 60%, are assumed as those for macro cells in this simulation. Furthermore, 0.5 Mbytes packet size is taken into account. Table 1 summarizes the RU factors for small cells.
Table 1 – RU factors for small cells corresponding to target RU factors for macro cells

	Target RU factors 

(Macro cells)
	RU factors for small cells

	
	

	40 %
	20 %

	60 %
	30 %


From the results of Table 1, we can observe that the RU factors between macro and small cells are different, and the RU factors for small cells are lower than the target RU factors, i.e., those for macro cells. This is because the current simulation assumptions for Scenario 2a/2b assume the CRE bias of 0 dB. 

Observation 2: RU factors for small cells are lower than the target RU factors, i.e., those for macro cells.
· Views on Different  for macro and small cells or Common  for Noc() Calculation
Our views on different  and common  are summarized as follows.
· Different  for Noc() calculation:

· Pros: Applying different  corresponding to the cell type for Noc() calculation can model the more realistic environment for Scenario 2a/2b than applying common , since the actual RU factors for small cells are lower than those for macro cells as described Observation 2.

· Cons: When calculating I1/Noc and I2/Noc using the system-level simulation, different , e.g., m and s for macro and small cells respectively, should be included corresponding to the cell type of Ik, e.g.,Ikm and Iks for macro and small cells respectively as expressed in Eq.(1). Furthermore, to model the different RU factors for macro and small cells, the cell type should be taken into account for not only Noc but also I1 and I2, i.e., the explicit inter-cell interference. From this perspective, total four parameters, i.e., I1m/Noc(m,s), I1s/Noc(m,s), I2m/Noc(m,s), and I1s/Noc(m,s), should be determined. Therefore, the modeling of inter-cell interference becomes complex when applying this assumption for the link-level simulation.
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· Common  for Noc() calculation:

· Pros: I1/Noc and I2/Noc can be calculated as the same as Scenario 1, i.e., this assumption is easier to calculate Noc() than applying different .

· Cons: When applying common  for Noc() calculation, Noc() includes the same RU factors both for macro and small cells. Therefore this assumption models the less realistic environment for Scenario 2a/2b than applying different  for macro and small cells. In this case, although the gain from NAICS receiver might be optimistic due to assuming higher RU factors for small cells, it seems not to be problem so much from the viewpoint of clarification of NAICS gain.
Note that when applying different , the link-level evaluations corresponding to possible four patterns, i.e., (I1m, I2m), (I1m, I2s), (I1s, I2m), and (I1s, I2s), seems to be required. Furthermore, the ratios of these combinations should be evaluated based on the system-level simulation. In this case, the different burst durations between macro and small interferers, which are proposed in [4], can be taken into account.
Although applying different  can lead to the realistic evaluation for Scenario 2a/2b, defining the parameters for different  seems to spend a lot of time. Therefore, to proceed with the NAICS works, we slightly prefer applying common  for Scenario 2a/2b.

View: Although different  is more realistic evaluation than common , defining the parameters for different  seems to spend a lot of time.
· Considering the time restriction of the NAICS work, we can select common  for Noc() calculation. 
3. Conclusion

In this contribution, we provided the views and proposals for the remaining issues for Scenario 2a/2b evaluation, i.e., the number of explicitly modelled interfering cells and the Noc() calculation. 
· The number of explicitly modelled interfering cells
Proposal: Assuming two explicit interferers for the link-level simulation is enough for Scenario 2a/2b evaluation.

· Different  or Common  for Noc() Calculation
View: Although different  is more realistic evaluation than common , defining the parameters for different  seems to spend a lot of time.

· Considering the time restriction of the NAICS work, we can select common  for Noc() calculation.
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(a) UEs connected to macro cells                         (b) UEs connected to small cells

Figure A1 – Geometry for Scenario 2a/2b
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(a) UEs connected to macro cells                         (b) UEs connected to small cells

Figure A2 – CDF of five DIPs for 5-25%-CDF geometry
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(a) UEs connected to macro cells                         (b) UEs connected to small cells

Figure A3 – CDF of five DIPs for 40-60%-CDF geometry
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(a) UEs connected to macro cells                         (b) UEs connected to small cells

Figure A4 – CDF of five DIPs for 75-95%-CDF geometry
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