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1 Introduction
Prior to the RAN2 #75bis, the discussion on the assumptions for large area HetNet mobility simulation has been started. During the RAN2 #75bis meeting, the basic assumptions for large area simulation and the scheme for calibration of large area simulation have been agreed and captured in the TR document [2]. 

This Tdoc is a summary of our simulation results based on the agreed simulation assumptions. We further discuss some observations.
2 HetNet Simulation
2.1 Simulation setting
In our simulation, we used the simulation circle model for UE trajectory according to section 5.4.5.1 in [2]. The macro and pico placements we used in the simulations are shown below:
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Figure 1 Macro and pico cell placement with the simulation circle used for calibration.

The configuration parameters we used are from set 3 of the hotspot calibration study, with UE speed of 30 km/h.
	Profile
	Set 3

	UE speed [km/h]
	30

	Cell Loading [%]
	100

	TTT [ms]
	160

	A3 offset [dB]
	2

	L1 to L3 period [ms]
	40

	RSRP L3 Filter K
	1


Table 1 Configuration parameter set
Other simulation assumptions are as described in [2]. We also simulated a legacy macro only system for comparison.

2.2 Simulation results and discussions
Our simulation results are given in Table 2, 3 and 4 for handover failure rate (HOF), radio link failure (RLF) and Short Time of Stay (ToS) respectively.
	
	
	Handover performance in HetNets
	legacy macro only system

	Handover state
	Handover metrics
	macro-pico
	pico-macro
	macro-macro
	pico-pico
	Total
	macro-macro

	2
	HOFs/UE/s
	0.00403945
	0.00824527
	0.02481617
	0
	0.03710088
	0.02401535

	
	HO failure rate [%]
	24.70067133
	41.07233467
	33.79313534
	0
	33.76979262
	26.67853663

	3
	HOFs/UE/s
	0.00077303
	0.0003452
	0.00219685
	0
	0.00331508
	0.00217726

	
	HO failure rate [%]
	5.9067716
	2.83536302
	4.32313243
	0
	4.35746377
	3.19342414

	Overall
	Successful HOs/UE/s
	0.01231414
	0
	0.04861936
	0
	0.07276323
	0.06600216

	
	HOFs/UE/s
	0.00481248
	0.00859047
	0.02701302
	0
	0.04041597
	0.02619261

	
	HO failure rate [%]
	28.09939202
	42.06850682
	35.71620975
	0
	35.70971419
	28.41008534


Table 2 Handover Failure Rate (HOF)
	
	Average number of RLFs/UE/second with HetNet

	Network
	State 1
	State 2_Normal
	State 2_HOF
	Overall

	HetNet
	0.000000
	0.000000
	0.00359125
	0.00359125

	Legacy macro only
	0.000000
	0.000000
	0.00219838
	0.00219838


Table 3 Radio link failure (RLF)
	
	 HetNet (with mixed macros and picos) 
	legacy macro only system

	ToS metrics
	Overall
	Macro/Macro

	Short ToS/UE/s
	0.01419635
	0.01353950

	Short ToS rate [%]
	19.51033614
	20.51372504


Table 4 Short Time Of Stay (ToS) with MTS=1
Based on the simulation results, we have some preliminary observations as follows:
Pico cell density
Due to the regular placement of the pico cells, certain HetNet mobility behavior such as pico-pico handover, have very low probability of occurrence. Hence, not all aspects of HetNet mobility are “well-calibrated” with this setup.
Observation 1: The low density of pico cell coverage in the calibration scenario does not allow all possible HetNet mobility behavior to be calibrated. 

Relative number of handovers
As a result of the regular placement and small number of pico cells assumed in the baseline scenario, we observed the ratio of successful macro-macro handover to all successful HetNet handover (macro-pico, pico-macro and pico-pico) is about 2:1, i.e. two macro-macro handover for every HetNet handover. Hence the overall statistics is heavily influenced by the statistics of macro-macro handover in the above tables.
Observation 2: The low density of pico cell coverage in the calibration scenario causes the overall statistics to be heavily influenced by the statistics of macro-macro handover.

3 Conclusion

In this document, we show our preliminary simulation results. 
Observation 1: The low density of pico cell coverage in the calibration scenario does not allow all possible HetNet mobility behavior to be calibrated. 

Observation 2: The low density of pico cell coverage in the calibration scenario causes the overall statistics to be heavily influenced by the statistics of macro-macro handover.
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