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1. Introduction
For FDD, the network synchronization between macro eNBs, and between macro eNB and low power node are not mandatory, and the following two cases are possible depending on operators’ deployment. 

· Synchronous network: all macro eNBs and low power nodes are synchronous
· Asynchronous network: only the three collocated macro eNBs are synchronous
In RAN4 #74 meeting, it was agreed to prioritize synchronous network for BS MMSE-IRC WI, and asynchronous network is not precluded [1]. Moreover, according to the agreed work plan in [2], further inputs are encouraged to discuss the necessary of specifying BS MMSE-IRC demodulation requirements for SIMO PUSCH under asynchronous network. 
This contribution provides preliminary analysis on the probability of dominant asynchronous interference under asynchronous network.
2. Discussion
In asynchronous network, asynchronous interference is originated from a UE scheduled by a non-collocated cell, i.e., a cell not belonging to the same site with the serving cell. As discussed in our previous contribution [3], for asynchronous interference, the equivalent number of interferers is doubled (as illustrated in Figure 1), and BS MSME-IRC performance gain is expected to be impacted. 
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Figure 1. Illustration of asynchronous interference

In the following, initial system level simulations are conducted to investigate the probability that the most dominant interferer comes from a UE connected to a non-collocated cell. Both homogeneous scenario and heterogeneous scenario are simulated, using the assumptions agreed in previous meetings [4] [5] [6]. Table 1 shows the probability of dominant asynchronous interference in homogeneous scenario for the following two cases. 
· Case 1: All the simulated samples are taken into account.
· Case 2: Select the samples whose corresponding DIP1 fall within 80%-90% tile of the DIP1 distribution. Case 2 is simulated as our companion contribution in [7] proposes to select this set of samples for determining the final DIPs for link evaluation. 
Note that the probability of second dominant asynchronous interference is the probability that the second dominant interferer is asynchronous regardless of whether the first dominant interferer is synchronous or asynchronous.
Table 1: Probability of dominant asynchronous interference (homogeneous scenario)
	Probability
	Case 1
	Case 2

	First dominant interference is asynchronous
	57.8%
	56.0%

	Second dominant interference is asynchronous
	58.4%
	59.3%


As agreed in [1], MU-MIMO is not in the scope of this WI. So in heterogeneous scenario, for UEs associated with low power nodes, all interferers come from UEs belonging to non-collocated cells, and the probability of first/second dominant asynchronous interference is 100%. For UEs associated with macro cells in heterogeneous scenario, the probability of dominant asynchronous interference is simulated and given in Table 2. Similarly to homogeneous scenario, the two cases are considered in the simulation, and the samples whose corresponding DIP1 fall within 80%-90% tile of the macro-UE DIP1 distribution are selected for case 2.
Table 2: Probability of dominant asynchronous interference (Macro UEs in heterogeneous scenario)

	Probability
	Case 1
	Case 2

	First dominant interference is asynchronous
	61.1%
	50.9%

	Second dominant interference is asynchronous
	67.6%
	68.7%


Based on the analysis and simulation results above, it is observed that:
Observation 1: In homogeneous scenario, the first dominant interferer is asynchronous with more than 56% probability, and the second dominant interferer is asynchronous with more than 58% probability.

Observation 2: In heterogeneous scenario, 
· For UEs associated with macro cells, the first dominant interferer is asynchronous with more than 50% probability, and the second dominant interferer is asynchronous with more than 67% probability.
· For UEs associated with low power nodes, the first/second dominant interferer is asynchronous with 100% probability.

3. Conclusion
This contribution analyzed the probability of dominant asynchronous interference under asynchronous network, with the following two observations:

Observation 1: In homogeneous scenario, the first dominant interferer is asynchronous with more than 56% probability, and the second dominant interferer is asynchronous with more than 58% probability.

Observation 2: In heterogeneous scenario, 
· For UEs associated with macro cells, the first dominant interferer is asynchronous with more than 50% probability, and the second dominant interferer is asynchronous with more than 67% probability.
· For UEs associated with low power nodes, the first/second dominant interferer is asynchronous with 100% probability.
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