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1. Introduction
In the RAN4 #63AH a work plan for the studies of asynchronous deployments were discussed and agreed [1]. The plan foresees that system level results shall be discussed in RAN4 #64 investigating aspects of asynchronous deployments and link level simulation assumptions shall be agreed for asynchronous scenarios based on the input by the system level studies.  
In this contribution we provide further system level results summarizing and enhancing the input that has already been shared in [2].
2. Discussion
In case of asynchronous deployments, the interferers of interest are cells not belonging to the same site than the serving cell. In a first step we investigate for geometries G = 0 dB and G = -2.5 dB how often it happens that the most dominant interferer is a cell from another site. Figure 1 shows for scenario 3GPP case 1 the probability of UEs at geometry of G = -2.5 dB and G = 0 dB, respectively, that the dominant interferer is an asynchronous cell. It is seen in the figure that the probability is almost 80% for G = -2.5 dB and about 65% for G = 0 dB that the dominant interferer is asynchronous.
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Figure 1: Probability of Dominant Asynchronous Interference

Based on this figure it is reasonable to model the strongest interfering cell as asynchronous. If two explicitly modelled cells are defined as it is the case in the synchronous tests, we now look at the probability that the second strongest interfering cell is asynchronous as well. In particular, the conditional probability is considered for the second cell to be asynchronous under the condition that the dominant interferer is asynchronous as well. The results are given in Figure 2. It is seen that the probability for the second interferer to be asynchronous if the dominant interferer is asynchronous is about 85% and 74% for G = -2.5 dB and G = 0 dB, respectively. 
Figure 3 shows the unconditioned probability that the 2nd strongest interferer is asynchronous, i.e. the probability that the second strongest interferer is asynchronous independent whether the first interferer is synchronous or asynchronous. The unconditioned probabilities are 75% and 59% that the 2nd interferer is asynchronous. Based on these probabilities it seems justified to define also the second strongest interfering cell as asynchronous. 
Proposal 1: In an asynchronous test, both the strongest as well as the second strongest interfering cell should be asynchronous.
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Figure 2: Conditional Probability of 2nd Dominant Asynchronous Interference
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Figure 3: Unconditioned Probability of 2nd Dominant Asynchronous Interference

Next we look at the DIP values for asynchronous deployments. Since we assume a scenario where the first dominant interferer as well as the second dominant interferer is asynchronous, only samples are considered that fulfil this condition. That means that UE locations where the first and second dominant interfering cells are synchronous are not taken into account to calculate the DIP values. But it should be noted that synchronous cells contribute to the calculation of the DIPs. Figure 4 shows the first two DIP values for geometry G = 0 dB for synchronous and asynchronous networks.
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Figure 4: DIP Values for synchronous (blue) and asynchronous (red) Networks

Compared to the synchronous scenario, the asynchronous DIP1 is lower by 0.6 dB and DIP2 is lower by 0.2 dB for G = 0 dB. Similarly, we found in system level simulations that for geometry G = -2.5 dB the DIP values in case of asynchronous interference are reduced by 0.2 dB and 0.7 dB, respectively, compared to the synchronous case.

Since these DIP values only take the results of one company into account, we suggest not to adopt these absolute values for the asynchronous case, but to reduce the agreed DIP values for the synchronous case accordingly.

Proposal 2: For asynchronous network operation, we propose to reduce the agreed synchronous DIP values for G = 0 dB by 0.6 dB (DIP1) and 0.2 dB (DIP2), respectively. For G = -2.5 dB, we propose to reduce the DIP values by 0.2 dB (DIP1) and 0.7 dB (DIP2).
3. Conclusion 
In this contribution we analysed asynchronous network deployments. Based on system level simulations we make the following observations and proposals.

Observation 1: The probability is almost 80% for G = -2.5 dB and about 65% for G = 0 dB that the dominant interferer is asynchronous.
Proposal 1: In an asynchronous test, both the strongest as well as the second strongest interfering cell should be asynchronous.
Proposal 2: For asynchronous network operation, we propose to reduce the agreed synchronous DIP values for G = 0 dB by 0.6 dB (DIP1) and 0.2 dB (DIP2), respectively. For G = -2.5 dB, we propose to reduce the DIP values by 0.2 dB (DIP1) and 0.7 dB (DIP2).
We recommend taking these proposals into account in the definition of asynchronous test cases.
References

[1] R4-63AH-0009, “Workplan for studies on the need for requirements covering asynchronous deployments”, Renesas Mobile, TSG-RAN4 #63AH, June 2012
[2] R4-122461, “Simulation assumptions for asynchronous network operation”, Qualcomm Incorporated, TSG-RAN4 #63, May 2012 

8
1

