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1. Introduction
In RAN4 #76 meeting, the phase-II work scope of the BS MMSE-IRC WI was discussed, and the proponents of this WF raised the following proposal [1]:

· During phase-II of the BS MMSE-IRC WI (start from Aug 2015), in parallel to the work on requirements for synchronous network, conduct investigations on the need of requirements for asynchronous network.

· Both asynchronous homogeneous and heterogeneous networks to be analyzed.

 In this contribution, we provide our views on the need of requirements for asynchronous network based on our link level simulation results and present our proposal on the system level simulation work. 
2. Discussion
In the RAN4#76 meeting, discussion about the BS MMSE-IRC receiver in asynchronous network was present in [2]. Based on the discussed link level parameters in [2], we provided the link level simulation results for heterogeneous scenario with different antenna configuration and propagation channel to compare the performance of asynchronous and synchronous network. 
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   Figure 1 Throughput performance for Asynchronous and synchronous networks(Heterogeneous-2Rx-EPA5)
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Figure 2 Throughput performance for Asynchronous and synchronous networks(Heterogeneous-4Rx-EPA5)
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Figure 3 Throughput performance for Asynchronous and synchronous networks(Heterogeneous-8Rx-EPA5)
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Figure 4 Throughput performance for Asynchronous and synchronous networks(Heterogeneous-2Rx-EVA70)
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Figure 5 Throughput performance for Asynchronous and synchronous networks(Heterogeneous-4Rx-EVA70)
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Figure 6 Throughput performance for Asynchronous and synchronous networks(Heterogeneous-8Rx-EVA70)
From the figures 1 to 6, we can have the following observations and analysis:

· For all the test cases, there are still more than 2dB throughput gain of MMSE-IRC receiver vs. MMSE receiver in asynchronous network, even in some test case, the SINR gain can reach to about 10dB. Moreover, from the prospective of operator’s demand [1-2], asynchronous is a practical scenario in homogeneous and heterogeneous network. Hence, we think it is necessary to introduce test cases to verify the performance requirement of asynchronous network.
· With the increasing of receive antennas, there is more throughput gain of MMSE-IRC receiver vs. MMSE receiver. So we think the introduced test cases for asynchronous scenario should cover all the antenna configurations, including 2Rx, 4Rx and 8Rx.
· As the timing delay between the serving UE and the interferers, there is more than 1dB performance degradation for MMSE-IRC receiver, and the performance loss for MMSE receiver is less than 0.5dB, therefore, the timing delay of interferers has less impact on the MMSE receiver compared with the MMSE-IRC receiver 
Proposal 1: Considering the performance gain of MMSE-IRC receiver vs. MMSE receiver in asynchronous scenario, we propose to introduce test cases to verify the performance requirement of asynchronous case in the specification, and the introduced test cases should cover 2Rx, 4Rx and 8Rx antenna configurations.
Regarding the system level simulation, we think SINR and DIP values for asynchronous network is very close to that in synchronous network from the long term statistical perspective, even though there might be small gap of DIP values between asynchronous and synchronous scenario [2]. 

From the performance perspective as evaluated in this paper, there is enough gain to differentiate BS with MMSE receiver and BS with MMSE-IRC receiver in asynchronous network by using the DIP values for synchronous network.

Furthermore, in UE MMSE-IRC work item, the DIP values in synchronous scenario are also reused for asynchronous scenario. Therefore, we propose to for asynchronous scenario reuse the DIP values agreed in synchronous case.

 Proposal 2: We slightly prefer to reuse the same DIP values for asynchronous network as in the synchronous case. 

3. Conclusion
In this contribution, we analyzed the need of requirements for asynchronous network based on our link level simulation results and provided our view on the system level simulation work.
Proposal 1: Considering the performance gain of MMSE-IRC receiver vs. MMSE receiver in asynchronous scenario, we propose to introduce test cases to verify the performance requirement of asynchronous case in the specification, and the introduced test cases should cover 2Rx, 4Rx and 8Rx antenna configurations.

Proposal 2: We slightly prefer to reuse the same DIP values for asynchronous network as in the synchronous case. 
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5. Annex
Table 1: Common parameters of link level evaluation assumptions (synchronous case)
	Parameters
	Unit
	Values

	Cyclic prefix
	
	Normal

	Interference modelling
	Number of explicitly modelled interferers
	
	2

	
	Noc
	dBm/15K
	[-98]

	
	Interference modulation
	
	16QAM

	
	Timing delay and frequency offset for synchronous case
	
	Well aligned: no timing delay and frequency offset between the serving UE and interfering UEs

	Frequency hopping, TTI bundling
	
	Disable


Exception for asynchronous case:
The timing delay should be as follows: 

	Timing delay w.r.t. the serving UE for asynchronous case
	ms
	1st interfering UE
	2nd interfering UE

	
	
	0.33
	0.67
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