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1. Background
In RAN4 #76bis meeting, it was agreed to investigate the performance of asynchronous network as well as synchronous network in the WI. In addition, the reference receiver and baseline antenna configuration were agreed in the ad-hoc session.
Currently there are two options on interference modeling methodology for asynchronous network. This contribution summarizes initial simulation assumptions for the two methodologies. Interested companies are encouraged to provide simulation results and analysis based on the simulation assumptions.

2. Simulation assumptions
2.1. Common parameters
Table 1: Common parameters of link level evaluation
	Parameters
	Values

	Channel bandwidth
	10MHz, full PRB allocation

	Antenna configuration and correlation matrix
	1x2 Low, 1x4 Low, 1x8 Low

	Interference modulation
	16QAM

	Reference receiver
	Use the same reference receiver for both sync and async, i.e., the interference covariance matrix estimation is performed at per PRB and per TTI basis.

	HARQ combining
	Incremental redundancy

	Redundancy version sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Maximal number of HARQ transmissions (including 1st transmission and re-transmissions)
	4

	Cyclic prefix
	Normal

	Frequency hopping, TTI bundling
	Disabled


2.2. Interference modeling and simulation cases
2.2.1 Interference modeling methodology 1
· Modeling 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.
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Figure 1: Modeling of time-varying interference: One explicit interfering cell
Table 2: Candidate simulation cases for interference modelling methodology 1
	Num
	PRB allocation/

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

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

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

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

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

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

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


Note: DIP1-1 and DIP1-2 are the DIP values for UE1-1 and UE1-2 respectively, and are derived based on companies’ simulation results TR 36.884 V0.1.0 (see details in Table A-1 in the Annex)
2.2.2 Interference modeling methodology 2
· The only difference w.r.t. 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.
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Figure 2: Two simultaneous interfering UEs
Table 3: Candidate simulation cases for interference modelling methodology 2
	Num
	PRB allocation/

Band width
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	Scenario
	(DIP1, DIP2) dB

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

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

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

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

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

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


3. Conclusion
Interested companies are invited to conduct link level simulation based on the assumptions in section 2, and provide views on the methodology and link parameters to be used for asynchronous network in the next meeting.
Annex
Table A-1: DIP 1-1 and DIP1-2 values 
(Six companies’ results, based on Table 6.3.1.2-1 and Table 6.3.2.2-1 of TR 36.884 V0.1.0)

	DIPs
	Case B: All samples [4]

	Homogeneous network
	Company
	China Telecom
	Huawei
	Ericsson
	ZTE
	Nokia Networks
	Alcatel-Lucent
	Average

	
	DIP 1-1 (dB),

@75%-tile of DIP1 CDF
	-1.70
	-1.80
	-1.77
	-1.70
	-1.65
	-1.49
	-1.69

	
	DIP 1-2 (dB),

@95%-tile of DIP1 CDF
	-0.51
	-0.54
	-0.63
	-0.52
	-0.34
	-0.43
	-0.50

	Heterogeneous network
	Company
	China Telecom
	Huawei
	Ericsson
	ZTE
	Nokia Networks
	
	Average

	
	DIP 1-1 (dB),

@75%-tile of DIP1 CDF
	-0.78
	-0.93
	-0.95
	-0.79
	-0.79
	
	-0.85 

	
	DIP 1-2 (dB),

@95%-tile of DIP1 CDF
	-0.11
	-0.13
	-0.13
	-0.12
	-0.11
	
	-0.12 
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Note: Use different channel seeds for the three UEs.
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