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1
Introduction
In last RAN4 meeting, the views for CRS canceller behaviour in Rel.11 FeICIC were presented by interested parties and the maximum number of interferers to be cancelled was one of the main arguments in the discussions. In this contribution, we provide the evaluation results of interference conditions with the relationship of the number of interferes and also show our views on that from the interference condition point of view.
2
Discussion

In this section, we investigate SINR distributions based on the working assumptions in [1] in order to evaluate CRS cancelation gain. In Figure 1, we plot the CDF curves of Es/IoT levels for all Pico UEs. From the evaluation results, findings in the followings can be observed.

· The cancellation gains would be observed as follows:

· In 3GPP case 1(4) model, approximately 5 dB with 1 cell cancelation, 12dB with 2 cell cancelation and 17 dB with 3 cell cancelation in terms of Es/IoT at 50%-ile, respectively.

· In 3GPP case 4b(4) model, approximately 6 dB for 1 cell cancelation, 8 dB for 2 cell cancelation and less than 9 dB with 3 cell cancelation in terms of Es/IoT at 50%-ile, respectively.

· Canceling the 2nd and 3rd interferes could provide approximately 2 dB and 1 dB extra gain in 3GPP case 4b, respectively.

From the above observations, it seems that cancelling the dominant interfering cell only may work at certain level for CRS cancelation to get FeICIC gains..
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(a) 3GPP case 1(4)                               (b) 3GPP case 4b(4)
Figure 1  CDF of Es/ IoT on all Pico UEs (24 dBm, ISD 500m)
However, the results shown in Figure 1 are for a scenario with 3-sector cell cites, and in real life networks macro cells would be deploied by 6-sector cell cites for instance as discussed in [2]. In addition, (F)eICIC networks (including such as HetNet, small cell deployments) would be likely to be deployed in heavy traffic area especially. Having said so, taking into account such realistic scenarios, we would like to show the evaluation results considering one of real network deployments in our Dense-Urban area as example, and discuss further the conditions for Rel.11 FeICIC. Figure 2 shows the interference level difference compared to 1st strongest interference level by the use of Ray-trace simulations assuming real network models in Dense-Urban area and the 3GPP model. Based on the results, the observations are summarized as below:
· The ratios on 2nd and 3rd Interference level to 1st interference level in Dense-Urban model would be less than those in 3GPP model.
· These results indicate the 2nd and 3rd strongest interference signals would be observed at certain level in the real HetNet deployments.
· It seems that the performance gain with cancelling 2 or 3 interfering cells could be achieved effectively in practical.
From the above observation, taking into account real network deployment for HetNet/ small cell it is worth considering high dense scenarios for the number of cells to be cancelled in Rel.11 FeICIC and the number can be for more than or equal to 2 cells.
Recommendation) It is worth considering high dense scenarios for the number of cells to be cancelled in Rel.11 FeICIC and the number can be more than or equal to 2 cells
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Figure 2  the interference power ratio compared to 1st interference level 
3
Conclusions
 This contribution analyses the CRS cancellation gain based on 3GPP case model and the real life condition in Dense-Urban area. Based on the analysis, one recommendation is proposed:

Recommendation) It is worth considering high dense scenarios for the number of cells to be cancelled in Rel.11 FeICIC and the number can be more than or equal to 2 cells
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