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1. Introduction
In RAN4 #77 meeting, the interference modeling for asynchronous network for BS IRC receiver has been discussed [2-7] and a way forward [1] was agreed. The three interference modeling methodologies are as following.
· Three options on asynchronous network interference modeling were discussed in this RAN4 #77 meeting.
· Option 1 
· Modelling of time-varying interference in terms of interference power and fast fading 
· Configure two ON/OFF interfering signals (UEs) to model the interference from one dominant interfering cell, i.e., the dominant interfering cell schedule UE 1-1 in the even TTIs and schedule UE 1-2 in the odd TTIs. The interference power of UE 1-1 and UE 1-2 are different, and different channel seeds are used for the desired UE and interfering UEs. 
· As baseline, the transmission of the interference signal is delayed with respect to the desired signal by 0.33 ms. 

· Option 2 
· The only difference compare to the synchronous simulation setup is to model certain timing offsets 

· Model two simultaneous interfering UEs, and the transmissions from the first/second dominant interfering UE is delayed with respect to the desired UE by 0.33/0.67 ms.

· Option 3 
· The only difference compare to the Option 1 is that the interference power of UE 1-1 and UE 1-2 are the same. 

The decision on whether to introduce performance requirements for asynchronous network for BS IRC receiver will be made in this meeting according to the way forward. 
· According to the work plan, decision on whether to specify enhanced demodulation requirements for asynchronous network will be made in the next meeting. 

· Interference model: 

· Keep Option 1, Option2, and Option3 open. 

· Have further evaluations and make decision on the interference model in the next meeting. 

· Test cases for async scenarios: 

· Down-selection should be discussed in the next meeting. 

· Simulation output for Option1 evaluation: 

· Throughput v.s. SNR 

· Simulation output for evaluation of other Options: 

· Throughput v.s. SINR 

In this contribution, we provide our views on the interference modelling methodology for asynchronous network and the feasibility and need of introducing corresponding performance requirements. 
2. Discussion
2.1 Simulation cases
Simulation cases for the three options are summarized in Table 1. 
Table 1: Simulation cases for performance evaluation for async network
	Num
	PRB allocation/

Band width
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	Scenario
	[Option 1]
(DIP1-1, DIP1-2) dB 
	[Option 3]
(DIP1-1, DIP1-2) dB 
	[Option 2]
(DIP1, DIP2) dB 

	1
	50 PRB/10MHz
	6
	(EVA70, ETU70)
	1x2 Low
	HomNet
	(-1.69, -0.50) 
	(-1.11, -1.11) 
	(-1.11, N/A)

	2
	50 PRB/10MHz
	6
	(EPA5, ETU5)
	1x2 Low
	HetNet
	(-0.85, -0.12) 
	(-0.43, -0.43) 
	(-0.43, N/A)

	3
	50 PRB/10MHz
	15
	(EVA70, ETU70)
	1x4 Low
	HomNet
	(-1.69, -0.50) 
	(-1.11, -1.11) 
	(-1.11, -10.91)

	4
	50 PRB/10MHz
	15
	(EPA5, ETU5)
	1x4 Low
	HetNet
	(-0.85, -0.12) 
	(-0.43, -0.43) 
	(-0.43, -13.78)

	5
	50 PRB/10MHz
	20
	(EVA70, ETU70)
	1x8 Low
	HomNet
	(-1.69, -0.50) 
	(-1.11, -1.11) 
	(-1.11, -10.91)

	6
	50 PRB/10MHz
	20
	(EPA5, ETU5)
	1x8 Low
	HetNet
	(-0.85, -0.12) 
	(-0.43, -0.43) 
	(-0.43, -13.78)


2.2 Performance evaluation of three options
Simulation results for three options are summarized in Table 2 and Table 3. Table 2 provides the simulation results for asynchronous networks of Option 1 and Option 3.  Table 3 provides simulation results for Option 2 copied from [4].
Table 2 Throughput performance for asynchronous networks of Option 1 and Option 3
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Figure 1.1a Case 1, Option 1
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Figure 1.1b Case 1, Option 3
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 Figure 1.2a Case 2, Option 1
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 Figure 1.2b Case 2, Option 3
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 Figure 1.3a Case 3, Option 1
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 Figure 1.3b Case 3, Option 3
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 Figure 1.4a Case 4, Option 1
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 Figure 1.4b Case 4, Option 3
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 Figure 1.5a Case 5, Option 1
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 Figure 1.5b Case 5, Option 3
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 Figure 1.6a Case 6, Option 1
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Figure 1.6b Case 6, Option 3


Table 3 Throughput performance for asynchronous networks of Option 2
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Figure 2.1 Case 2
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2.2 Observations and views
Feasibility of three Options:
It is observed that there is big performance gap between MMSE-IRC receiver for async network and sync network by using methodology of both Option 1 and Option 3. Also the performance gap between MMSE-IRC receiver and MMSE receiver for async network are big enough, i.e greater than 1.5dB, to define performance requirements for async network by using methodology of both Option 1 and Option 3. From performance requirement point of view, it is feasible to define requirements by using both Option 1 and Option 3. However for Option 2, it can be seen there is no performance difference between MMSE-IRC receiver for async network and sync network, so it’s not feasible to define performance requirements for async network.
For down selection of Option 1 and Option 3 we think that it is simple and straightforward to use Option 3. We don’t see the value of changing the power of the interference UE. Firstly in Option 1 the power of the interference UE, for example -0.12 dB, is not so realistic. Secondly if power is changing the metric for performance requirement has to be SNR which is not consistent with case of sync network.  Thirdly the changing of power between TTI of interference UE cannot bring any performance improvement compared to the case of no power changing.
Observation 1: both Option 1 and Option 2 are feasible to define performance requirements for async network.  Option 3 is more simple and straightforward.

Necessity of specifying requirements
Operator pointed out there is real network that operated under async mode due to various reasons. Therefore there is some need to define performance requirements for async network so that operator can have some knowledge of what performance will be under such case by using MMSE-IRC receiver. 
Observation 2: Operators have the need to know how the performance is in real asynchronous network.

Down selection of test cases
Considering the down selection of the test cases, we think the test cases 2, 4 and 6 are enough to cover the different antenna configurations. The reason is to choose the test cases have large performance difference of MMSE-IRC receiver between asynchronous and synchronous scenarios and there is enough performance gain of MMSE-IRC receiver over MMSE receiver in async network. 
Based on the above observations following proposals are given. 

Proposal 1: Using Option 3 to define performance requirement if it is agreed to specify performance requirements for async network. 
Proposal 2: Test cases 2, 4 and 6 are selected to define performance requirement if it is agreed to specify performance requirements for async network.
3. Conclusion
In this contribution, we provide our views on the interference modelling methodology for asynchronous network and the feasibility and need of introducing corresponding performance requirements.  Observations and proposals are as following.
Observation 1: both Option 1 and Option 2 are feasible to define performance requirements for async netwok.  Option 3 is more simple and straightforward.
Observation 2: Operators have the need to know how the performance is in real asynchronous network.

Proposal 1: Using Option 3 to define performance requirement if it is agreed to specify performance requirements for async network. 

Proposal 2: Test cases 2, 4 and 6 are selected to define performance requirement if it is agreed to specify performance requirements for async network.
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