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1
Introduction
The Phase I study of the BS MMSE-IRC [1] needs system-level simulation “to determine the inter-cell interference modeling methodology and other side conditions needed for link-level simulation”.  As discussed in the companion paper [3], DIP shall be used as the interference model and system-level simulations shall capture DIP profiles in certain networks.  We need to define the system-level simulation assumptions for the Phase I work.
This paper proposes network parameters as working assumptions for system-level simulation.

2
Simulation Assumptions

There are two network deployment scenarios: homogeneous and heterogeneous, under the scope of Phase I study.  The macro-only case, from our opinion, shall have higher priority for the study.  The macro-cell scenario is the common use case for uplink IRC and it should be considered as the basis and starting point for our study of BS MMSE-IRC performance.  Thus, we propose

Proposal 1:
Homogeneous network scenario shall be considered as higher priority for system-level simulations.
2.1
Homogeneous deployment

As used for DL study [2], the 3GPP Case 1 defined in [4] shall be used.  The 3GPP Case 1 is the interference dominant scenario that is suitable to study the UL interference.

The detailed simulation assumptions are listed in Table 1.
Table 1    System-level assumptions for homogeneous scenarios

	Parameter
	3GPP Case 1

	Bandwidth
	10 MHz

	Carrier frequency
	2000 MHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site
	500 m

	Distance-dependent path loss
	L = 128.1 + 37.6log10(R), R: km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration loss
	20 dB

	Antenna pattern
	Horizontal
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Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.
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	Combining method in 3D antenna pattern
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	UE power class
	23dBm (200mW)
This corresponds to the sum of PA powers in multiple Tx antenna case

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Full buffer traffic

	
	


2.2
Heterogeneous deployment

For heterogeneous scenario, we may use the similar cases in the small cell study [5].  Small cell Scenario 1 [5] shall be used to evaluate the heterogeneous deployment scenarios with both macro cell and small cell deployments.
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Figure 1    Heterogeneous deployment: Small cell Scenario 1 [5]
Table 2    Simulation assumption for Hetnet case: Small Cell Scenario 1

	Parameter
	Macro cell
	Small cell Scenario 1

	Bandwidth
	10 MHz
	10 MHz

	Carrier frequency
	2.0GHz
	2.0 GHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site
	Clusters uniformly random within macro geographical area; small cells uniformly random dropping within cluster area

	Inter-site
	
	

	Channel model
	ITU UMa
	ITU Umi

	Penetration loss
	Outdoor UE: 0dB

Indoor UE: 20dB
	Outdoor UE: 0dB

Indoor UE: 20 dB

	Antenna pattern
	3D pattern
	2D Omni

	Antenna Height
	25m
	10m

	UE antenna height
	1.5m
	1.5m

	# of clusters/buildings per macro cell
	1, 2, optional of 4

	# of small cells per cluster
	4, 10

	# of small cells per macro cell
	[4, 10]* number of clusters per macro cell geographical area

	Number of UEs 
	60 UEs per macro cell geographical area are recommended when FTP model 3 is used

	UE dropping
	Baseline: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	Radius for small cell dropping in a cluster
	50m 

	Radius for UE dropping in a cluster
	70m
	

	Minimum distance (2D distance)
	Small cell-small cell: 20m

	
	Small cell-UE: 5m

	
	Macro –small cell cluster center: 105m

	
	Macro – UE : 35m

	
	cluster center-cluster center: 2*Radius for small cell dropping in a cluster

	Traffic model
	Baseline: FTP Model 1 as in TR 36.814 

0.5Mbytes file size.
The offered traffic is generated per macro cell geographical area when FTP model 1 is used.

	UE speed
	3km/h


3
Conclusion
This contribution provides assumptions for system-level simulation of LTE UL.  Two simulation assumptions are proposed for both homogeneous and heterogeneous scenarios.  Besides, we also propose: 
Proposal 1:
Homogeneous network scenario shall be considered as higher priority for system-level simulations.
The simulation assumptions in Table 1 and Table 2 shall be considered in RAN4 as system level simulation assumptions.
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