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1 Introduction
Link level performance evaluations of NAICS receivers require geometry and interferer strength specifications obtained from system level simulations for each scenario recommended by RAN1. Following RAN4 #67, e-mail discussions on the RAN4 reflector arrived at conclusions on the geometry and interference levels for NAICS Scenario 1. In this paper, we present results for NAICS Scenario 2a/b.
2 System Level Simulation Parameters
The following is a summary of items that have been agreed upon across companies in the calibration discussions on the RAN4 reflector for NAICS scenario 1:
Agreements:

· Geometry calibration for Scenario 1 was completed under the full loading scenario
· Two interferers are explicitly modeled for Scenario 1

· SINR ranges of interest for NAICS Scenario 1 were identified namely

· Low SINR:  5th – 25th percentile

· Medium SINR: 40th – 60th percentile

· High SINR: 75th – 95th percentile

· Loading level of 40% is mandatory

· Loading level of 60% is optional for link level evaluations

· For I1/Noc, the 20th, 50th and 80th percentile values would be used for each SINR range

· Conditioned on the I1/Noc value (within +/- 5% range), the median of I2/Noc would be used for link level evaluations
· Additional I1/Noc(α)values can be used if found important.
Proposal 1: Evaluate NAICS performance for low SINR UEs with higher priority followed by 40th – 60th percentile UEs and 75th – 95th percentile UEs in the SI phase.
In this paper, we address the set of items that are under discussion namely
· For scenario 2a/b, number of interferers to be explicitly modeled
· System simulation data for NAICS scenario 2a/b
The following is the high level description of the methodology used to arrive at serving and interferer signal strengths.
2.1 Simulation Methodology
NAICS Scenario 2 (a & b):
· Step 1: Consider a heterogeneous deployment of macro cells. Within each macro region, 4/10 pico cells are dropped at random locations uniformly distributed in space.
· Step 2: Drop UEs uniformly distributed in space over the cell area. For each trial in the simulations, a total of 30 UEs are dropped uniformly over 57 sectors.
· Step 3: Handoff Hysteresis Offset (3 dB): Consider all UEs with a received power within 3 dB of the strongest cell and choose the serving cell with uniform probability amongst this set.
· Step 4: Once the UE is associated with a serving cell, the top two strongest interferers are identified as I1 and I2. Note that the UE could be connected to a macro-cell or pico-cell. When connected to a pico-cell it could be a pico-center UE or a pico-CRE UE. For analysis purposes, we also consider explicit modeling of I3 to study its implications.
· Step 5: Calculate SINR for all the UEs. Calculate SINR for UEs connected to pico cells and macro cells separately. Identify the UEs in the SINR range of interest i.e., bottom 5%-25% for example. For the above UEs which correspond to the SINR of interest, calculate the corresponding Es/Noc and I/Noc values for interference modeling. 
· Noc is defined as the thermal noise power + total received power all the non-dominant interferers scaled by partial loading level
In the next section, system level simulation results using the above methodology are presented in detail.
3 System Simulation Results
In this section, we present system level simulation results for NAICS scenario 2a/b obtained using the above methodology. Figure 1 shows the unconditioned SINR for NAICS scenario 2a/b with 4 picos per macro region under the full loading assumption.
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Figure 1: SINR Distribution for NAICS Scenario 2a/b with 4 picos
Figures 2(a) through (d) show the I1/Noc, I2/Noc, I3/Noc and Noc conditioned on the SINR of UEs between the bottom 5th - 25th percentiles. Results are shown for the cases of explicitly modeling two versus three interferers. The partial loading level assumed here is 40%.
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Figure 2(a) & (b): Distribution of I1/Noc and I2/Noc for 5th - 25th percentile UEs while explicitly modeling 2 and 3 interferers: NAICS Scenario 2a/b with 4 picos.
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Figure 2(c) & (d): Distribution of Noc and I3/Noc for 5th - 25th percentile UEs: NAICS Scenario 2a/b with 4 picos

At the median point, the I3/Noc value conditioned on the bottom 5th to 25th percentile UEs is approximately 5.2 dB weaker than I2/Noc and 10.5 dB weaker than I1/Noc from the results shown above. Similar results are presented for NAICS scenario 2a/b with 10 picos in figures 3 and 4 (a) through (d).

Given the significant weakness of the third interferer level compared to the dominant two interferers, we propose to model two interferers explicitly for Scenario 2 as well. Due to the drop in the Noc value, the resulting I1/Noc and I2/Noc from modeling three interferers actually increases.

Proposal 2: Modeling 2 interferers explicitly is sufficient for NAICS Scenario 2a/b.
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Figure 3: SINR Distribution for NAICS Scenario 2a/b with 10 picos
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Figure 4(a) & (b): Distribution of I1/Noc and I2/Noc for 5th - 25th percentile UEs while explicitly modeling 2 and 3 interferers: NAICS Scenario 2a/b with 10 picos.
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Figure 4(c) & (d): Distribution of Noc and I3/Noc for 5th - 25th percentile UEs: NAICS Scenario 2a/b with 10 picos.

4 Conclusions
In this paper, we presented system level simulation results for NAICS Scenario 2a/b with 4 and 10 picos per macro region and the following conclusions were made. 
Proposal 1: Evaluate NAICS performance for low SINR UEs with higher priority followed by 40th – 60th percentile UEs and 75th – 95th percentile UEs in the SI phase.

Proposal 2: Modeling 2 interferers explicitly is sufficient for NAICS Scenario 2a/b given the substantial weakness of the third interferer.
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