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1 Introduction
In RAN4 meeting #76, the discussion on the BS IRC test for the asynchronous network was triggered [1]. One of the motivations is that in the current Heterogeneous network the Pico eNB may not be synchronized with the Marco eNB. In this contribution, we would like to share our view on the asynchronous network test case.
2 Study of relative time delay of the dominant interferences
In [2], we have studied the characteristics of the dominant interferences from the synchronization aspects. And we re-submit the analysis here.

In Figure 1 we show the mean ratio of the interference power level from the k-th cell over the total interference power. In Figure 2, we show the deployment with Cell ID. For a given target cell, i.e., Cell 0, it can be observed that the sum of the signal power levels from Cell 1 and Cell 2 is more than 50% of the total interference power in the long term. Accordingly we think that with most probability the dominant interference comes from the Cell 1 and Cell 2, which are co-located with Cell0. And it would be reasonable to assume the good time and frequency synchronization between the co-located cells. So with the most probability, BS IRC receiver needs to cancel the interference from the UEs of the synchronous neighbour cells. Therefore, we think that even for the asynchronous network, it would be reasonable to model two synchronous interferers for BS IRC performance requirements.
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Figure 1: Distribution of the ratio of the interference power over the total power vs Cell ID 
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Figure 2: Deployement of eNB with Cell IDs
In the future, with the widely deployment of TDD FDD CA and other features, more and more network will be the synchronous network. Considering that BS IRC is Rel-13 feature, it would be reasonable to focus on synchronous case for the requirements. But since the operators are interested in the asynchronous scenario, we can have further investigation.
3 Interference modelling
In the previous study under the synchronous network assumption, the DIP value is calculated and logged based on the assumptions:
· The scheduled uplink resource boundaries in the time and frequency domain between the serving UE and the interfering UEs are well aligned (otherwise, it would be difficult to define and calculate the wideband SINR and DIP values);
· The uplink transmission is full-buffered;

· The long term SINR and DIP values are logged.

Under the asynchronous network scenario, it is hard to calculate the DIP values since within one scheduled granularity the total interference level is uneven let along the wideband SINR.
One pragmatic approach to derive the interference level could be based on the scenario which the operator was interested to some extent. In the Hetnet scenario, we can assume that one isolated Pico eNB is located among the multiple Macro cells, which are synchronized with each other, but it is not synchronized with the Macro cells. And the UE within the Pico eNB causes the severe interference to the Macro UE nearby. In that way, the long term total interference level except for the interference from UE in the isolated Pico eNB can be easily calculated based on the results in the previous study. 

For example, assuming one dominant interference, we could modify the DIP definition for asynchronous network as follows: 
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Where I1 is the interference from one asynchronous cell and I2 stands for the interference from one synchronous cell, Noc stands for the total interference power from the other synchronous cells, and S denotes the targeting signal power. In that way, the modified DIP for the asynchronous interference is defined as the ratio of the power of the dominant interference from the isolated asynchronous cell over the sum of the interference levels from the synchronous network.
· Proposal 1: To simplify the work, we suggest a pragmatic scenario to decide the interference model for the asynchronous BS IRC test, where the one or two isolated asynchronous Pico cells are located in the synchronous Macro cells and cause the big interference(s) to Macro UE.
· Proposal 2: We propose to modify the DIP definition for the asynchronous BS IRC tests, i.e., the modified DIP is the ratio of the power of the dominant interference from the isolated asynchronous cell over the sum of the interference levels from the synchronous network.
In that way the existing DIP values for heterogeneous network can be reused to derive the interference level for the asynchronous test.

4 Reference receiver
For the asynchronous scenario, the interference covariance could be estimated based on the reference signal within a single slot. But according to our understanding, the accuracy of the estimation would not be very good due to lack of averaging. And to ensure the robust algorithm in both synchronous and asynchronous scenarios, we prefer to investigate the performance based on the same reference receiver as is used in the synchronous tests.
· Proposal 3: Use the same reference receiver as is used in the synchronous tests.
5 Conclusions
In this contribution, we discuss the asynchronous test case for BS IRC receiver. Although we do not think that the asynchronous scenario is the dominant scenario, we can study the performance under the asynchronous scenario. For the study we propose that
· Proposal 1: To simplify the work, we suggest a pragmatic scenario to decide the interference model for the asynchronous BS IRC test, where the one or two isolated asynchronous Pico cells are located in the synchronous Macro cells and cause the big interference(s) to Macro UE.

· Proposal 2: We propose to modify the DIP definition for the asynchronous BS IRC tests, i.e., the modified DIP is the ratio of the power of the dominant interference from the isolated asynchronous cell over the sum of the interference levels from the synchronous network.

· Proposal 3: Use the same reference receiver as is used in the synchronous tests.
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