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1 Introduction
In RAN4#66bis meeting, System level simulation assumptions are agreed in [2]. In this paper, we provide system level simulation results based on the agreed simulation assumptions. 
2 System level simulation

System level simulation model

In the agreed system level simulation, two alternatives are proposed to model CRS interference at system level:
· Alt1:  In system level, calculate SINR of each RE, and calculate effective SINR of corresponding codeblock.
· Alt2: For each codeblock, average interference level over all relevant REs. Use the average as common noise level of each RE in effective SINR calculation.

In our system level simulation, Alt 2 is taken as the CRS interference model. The impact to the interference level of the presence or absence of PDSCH is explicitly modeled.
System level parameters are the same as [2]. For CRS-IM, practical CRS-IM is considered in the simulation. In each simulation, we adjust the arrival rate λ to match target resource utilization [0% 10% 20% 30% 40% 50%] when no CRS-IC is used. When 2-cell CRS-IC is on, the same user arrival rate λ is used. Since the performance with CRS-IC is improved, with the same user arrival rate λ, the resource utilization will be reduced, as shown in Figure 1. The resource utilization improves because the CRS IC increases the data rates for cell edge users, which in general inhibit the system capacity for systems in which the offered load consists of packet traffic. Most resources are spent on cell edge users, so improving the data rates for such users provides a significant decrease in resource utilization. It is interesting to observe that as the served traffic level increases, the reduction in Resource Utilization that is achieved at system level by means of applying CRS IC becomes larger. 
Therefore in comparing system performance with and without CRS IC it is important to consider two effects; link level gains for users scheduled in the serving cell and a reduction in interference due to reduced resource utilization in interfering cells.
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Figure 1: Resource utilization for 2-cell CRS-IC and no CRS-IC cases
System level results
In Figure 2, the distribution of user throughput when RU=30% is given as an example. From Figure 2, we can see that CRS-IC can achieve large gain for 5th percentile user, and also reasonable gain for 50th percentile user. 
The impact of reduced RU levels at system level is captured in the following figures. , The CRS-IC gain along with the served traffic for 5th percentile and 50th percentile are shown in Figure 3 and Figure 4, respectively. It can also be observed that the gain is fairly consistent at all examined served traffic levels. As the served traffic level increases, so too does the interference, whilst the link level gain for a fixed RU level decreases. However it can be observed from figure 1 that at higher levels of served traffic, the impact of CRS IC in reducing the RU level is greater than at low served traffic levels. Thus, reduced link level gain is offset by a larger reduction in RU level when the served traffic increases and overall gain is maintained.
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Figure 2: Cumulate distribution function of user throughput for RU=30%
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Figure 3: 5th percentile user throughput along with served traffic 
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Figure 4: 50th percentile user throughput along with served traffic
3 Conclusion

In this paper, initial System level simulation results are provided to justify the CRS-IM gain. Significant gains in 50th and 5th percentile throughout are observed over a wide range of served traffic levels, suggesting that the introduction of performance requirements relating to homogeneous IC seems to be well justified.
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