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1 Introduction
In this contribution, a typical wrap-around scheme for Manhattan scenario is discussed and the antenna pattern which may have different impacts on mobility evaluation is discussed. The geometry of omni antenna pattern and directional antenna pattern is compared in Manhattan scenario.
2 Discussion
2.1 Manhattan grid wrap-around
Wrap-around technique avoids border effects and is widely used in system simulation for its efficiency in reducing the simulation time and memory. As Manhattan grid scenario has complicated layout with both dense base station and UE distributions, wrap around is proposed to be employed to model an accurate interference environment for mobility simulation. 
A possible wrap-around scheme studied in WINNER is shown in Figure 1 where the eNBs in a parallelogram are wrap-around eight times around the centre parallelogram as in Figure 2. The size of the wrap-around unit has impacts on the accuracy of interference modelling where wrap-around using a small unit may fail to model a real interference conditions. The geometry is thus converged only when a large enough unit is wrap-around. The geometry of Manhattan grid with wrap around for different parallelogram sizes is plotted in Figure 4. The simulation assumptions in Manhattan scenario are referred in Appendix A. Simulation results show that the geometry of Manhattan scenario is converged when at least 36 eNBs constructed a parallelogram. In the simulation of next section, we assume this as our base line.
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Figure 1: Manhattan grid layout
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Figure 2: Manhattan grid rhomb wrap around with nine copies
Given the simulation results, it should also be pointed out that if the wrap-around technique is not adopted in simulation, the centre area for dropping UEs in [1][2] shall be carefully selected thus to avoid border effects. It is suggested the area shall not exceed the centre 4x4 blocks containing the centre seven eNBs (denoted with ‘T’ in Figure 1). 
2.2 Antenna pattern 
Current contributions [1][4] assume omni antenna in dense urban scenario. However, in practical, directional antenna is much more widely used especially considering the coverage area specific shape, for example, along the street. Antenna pattern and gain may have great impacts on system simulation results by affecting the large scale fading. Therefore, the geometry of directional antenna is evaluated under Manhattan scenario to compare with that of omni antenna. 

In Manhattan scenario, we assume 70-degree directional antenna with two beams along the street as in Figure 3 and plot the geometry compared with omni antenna in Figure 5. Both omni and directional antenna patterns have 15dBi antenna gain. The remaining simulation assumptions are listed in Appendix A.
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Figure 3: Directional Antenna in Manhattan grid
Our simulation results show that omni antenna and directional antenna have almost the same geometry distribution below 30dB corresponding to near eighty percent users. Omni antenna has higher geometry than directional antenna only when geometry is above 30dB. Therefore, omni antenna shall be enough for mobility simulation and evaluation in Manhattan scenario.
3 Conclusion
In this contribution, the geometry of Manhattan scenario is given for different wrap around size and the impact of antenna pattern is discussed. Simulation results show that 
· The geometry is converged when at least 36 eNBs are included in the parallelogram for wrap around as in Figure 1. Accordingly, if wrap around is not adopted, the area used for simulation shall not exceed the centre 4x4 blocks to avoid border effects.
· The performance difference between omni and 70-degree directional antenna with the same antenna gain is neglected. Thus, omni antenna pattern is enough for mobility simulation and evaluation.
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Appendix A: Simulation parameters
	Parameter
	Assumption

	Cell layout
	Manhattan grid
Block size is 200m x 200m and street width is 30m. eNB is placed in the middle of the block and the centre of the street   

	eNB antenna pattern and gain
	Omni/70-degree directional antenna with 15dBi gain

	eNB antenna height
	10m

	UE antenna height
	1.5m

	Minimum eNB and UE distance
	10m

	Carrier frequency
	2 GHz

	Carrier bandwidth
	10 MHz

	eNB power
	43 dBm

	UE power
	23 dBm

	eNB noise figure
	5 dB

	UE noise figure
	9 dB

	Thermal noise
	-174 dBm / Hz

	Shadowing correlation between eNBs
	0.5

	Correlation distance of shadowing
	50 m

	Log-normal shadowing standard deviation
	10 dB

	Path loss model
	min(Manhattan path loss, macro path loss) in [[3], Section B1.4.1.2]


Appendix B: Simulation results
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Figure 4: Geometry of Manhattan grid with omni antenna pattern
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Figure 5: Geometry of omni and directional antenna in Manhattan grid
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