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1 Introduction

The asynchronous network modeling with advanced receiver was proposed to be further studied during the previous RAN4 meeting. In this contribution we provide our view on the modelling with the results from the system level study as an input for further link level simulation assumption setup.
2 System level study
During the SI there were not much input from the system level to study the asynchronous network modelling such as the probability of the dominant interfering cells that are from the same site or not, the interference model if differs from the synchronous network modelling, the time offsets applied for each asynchronous site, etc. These aspects should be studied from the system level so that a proper link level model can be ensured.
Proposal 1: More system level studies are needed for the asynchronous network modelling with an advanced receiver.

Table 1 Probability of the dominant interfering cell from the same site

	
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	DIP6

	G=0dB
	0.33
	0.36
	0.40
	0.32
	0.19
	0.16

	G=-2.5dB
	0.32
	0.34
	0.35
	0.28
	0.20
	0.17
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Figure 1 Probability of the dominant interfering cell from the same site

For asynchronous network for the three cells sharing the same site can be seen within the same synchronization. From [1] the probabilities of the dominant interfering cells that are from same site were studied. We share the same view that such information should be studied from the system level and taken as an input for setting up the link level simulation assumption. The default 3GPP Case 1 as listed in Appendix was used for the system level simulation setup.
In  Table 1 and Figure 1 the probability of the dominant interfering cells which are from the same site are listed. For the first and second strongest interfering cell it’s more than 30% of the time that the1st and 2nd strongest interfering cell is coming from the same site. Such information should be considered for the link level simulation assumptions.
Proposal 2: The co-site ratio of the dominant interfering cell from the system level should be taken into account to the asynchronous network modeling for link level.
The timing offset applied to each asynchronous cell should be different if more than one asynchronous interfering cell is considered, eg. for 2 asynchronous interfering cells the timing offsets can be chosen as 1/3 ms and 2/3 ms for each cell.
Proposal 3: Different timing offset should be used if more than one asynchronous interfering cell is considered.

3 Conclusions

In this paper we discuss the asynchronous network modelling with system level simulation results and propose the following.
Proposal 1: More system level studies are needed for the asynchronous network modelling with an advanced receiver.

Proposal 2: The co-site ratio of the dominant interfering cell from the system level should be taken into account to the asynchronous network modeling for link level.

Proposal 3: Different timing offset should be used if more than one asynchronous interfering cell is considered.
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5 Annex – Simulation Assumptions

Table A1: Simulation assumptions for interference modelling.
	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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	Total BS TX power (Ptotal)
	46 dBm

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Full buffer traffic
and non-full buffer/ non-full traffic model (optional)
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