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Discussion
1. Introduction
In previous meetings, a few papers([1], [2], [3] and [4]) discussed performance under HetNet deployment and need for cell-specific TTT. But the comparison of the results from different papers was not easy as each contributing company used their own simulation assumptions and performance metrics. This contribution discusses what should be considered in the simulation and how the results can be aligned for comparison.

2. Discussion 
2.1 Simulation setup

Macro layer should be modeled as typical 3-tier, 57-sector setup with reasonable radius(R) and transmission power. (see section 2.2 for detail) It is proposed to model only one pico cell for simplicity. As different location shows different interference and channel condition, it is proposed to consider 3 locations, 0.4R, 0.6R and 0.8R, as shown in the figure 1.
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Figure 1 RSRP from macro cell and pico cells

UE mobility can be modelled simply as moving toward to the center of the pico cell from macro cell center area (direction 1) and from macro cell edge area (direction 2), as showen in the figure 2. (The two directions need to be considered as the two may show different results.) 
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Figure 2 Simulation setup











Figure 3 UE mobility
The three UE trajectories in figure 3 can be considered for each direction:

· Case1: UE moves to the pico cell and stops at the center of the pico cell
· Case2: UE moves through the center of the pico cell
· Case3: UE moves through pico cell border area
UEs near pico cells deployed in the open space may have various speeds. The following UE speeds need to be considered in the simulation.

· UEs walking around: 3km/h
· UEs moving in typical low to mid speed vehicles: 30km/h and 60km/h
· UEs moving in very high speed vechicles that pass through urban expressway: 120km/h
Handover performance should be shown for various parameter sets. The following parameters are proposed:

· 5 differnet handover threshold: -1/0/1/2/3 dB

· 5 different cell-specific time-to-trigger values: 40/80/160/320/480 ms

If macro cell is fully loaded, the mobility performance would be affected by the loading condition, and it would be difficult to show impact of mobility parameters. Therefore, 50% macro cell loading is proposed. Speed-dependent scaling up and down needs not be modeled as it is not easy to be used in the real cell site. 
Proposal 1: Discuss modelling aspects listed in this section and adopt common simulation setup.

2.2 Proposed System Parameters
The following system parameters are proposed as a baseline configuration for macro cell and pico cell.
Table 1. System parameters
	Items 
	Macro cell 
	Pico cell

	Cell Radius 
	410m 
	Depends on the location

	Distance-dependent path loss 
	TR 36.814 Macro-cell model
	TR 36.814 Micro cell model

	BS/MS height 
	30/1.5 m
	3/1.5 m

	BS Antenna gain / Cable loss 
	17.5dBi / 2.5dB
	7.5dBi/ 2.5dB

	MS Antenna gain 
	0 dBi
	0 dBi

	Shadowing standard deviation 
	8 dB 
	10 dB 

	Antenna pattern  
	70 degrees,  Am = 20 dB 
	Omni 

	Carrier Frequency / Bandwidth 
	2.0Ghz/ 5Mhz 
	2.0Ghz/ 5Mhz 

	BS Total TX power 
	46dBm 
	30dBm 

	Minimum distance between UE and cell 
	>= 35 meters 
	>= 10 meters  (only outdoor)

	MIMO scheme 
	DL : SFBC (2 X1)
	DL : SFBC (2 X1)

	Channel model 
	Ped.B for 3km/h, Veh.A for 30/120km/h 

	UE speed 
	3 km/h, 30km/h, 120km/h 

	Receiving algorithms 
	MRC 

	Noise figure  (BS/MS) 
	3.5/8.0 

	HARQ 
	Chase combining 

	PA/PB 
	-3 / 1 (Equal power allocation) 


Proposal 2: Discuss system parameters and adopt common configuration.

2.3 Performance metrics
Previous papers, [1] and [2], showed that different mobility parameter configurations had different impact on the handover performance in perspective of success/failure rate and number of ping-pongs. The result showed that handover success/failure rate and number of ping-pons had kind of trade-off relation. If handover threshold is low as 0dB, the success rate would be higher than other positive threshold values, but it whould cause more ping-pong. As both handover success/failure rate and ping-pongs are important aspect of handover, the evaluation result should show performance of the two for each mobility parameter configuration.

Proposal 3: the evaluation result should show handover performance in perspective of handover success/failure rate and ping-pongs for each mobility parameter configuration.

Handover procedure should be modelled as four steps shown in figure 4 and 5. If measurement report or handover command cannot be received at the UE or eNB due to the channel quality degradation (i.e., RLF), it is assumed as handover failure. Current RLF procedures can be adopted with reasonable parameters to declare the handover failure. Handover success/failure rate can be defined as (number of successful handover or handover failure)/(total handover trial).
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Figure 4 Macro to macro handover






Figure 5 Macro to pico handover
Some of previous papers ([1], [2]) used number of handovers as a metric of ping-pongs. But it was questioned that how the valid handover could be differentiated from unnecessary ping-pongs. As a result, it was suggested to introduce Minimum Time of Stay (MTS). I.e., “if the duration between a hand-in and hand-out of a cell is shorter than the MTS, the handovers are considered un-necessary. If the hand-out within short MTS is back to original serving cell, it is a ping-pong.” [Alcatel-Lucent] With this definition of ping-pong, ping-pong rate can be defined as (number of ping-pong handover)/(total handover). Also unnecessary handover rate can be defined as (number of unnecessary handover)/(total handover).
Proposal 4: Ping-pong rate is defined as (number of ping-pong handover)/(total handover).

Proposal 5: Unnecessary handover rate is defined as (number of unnecessary handover)/(total handover).
3. Conclusion 
This paper discusses various simulation scenarios and simulation setups regarding cell-specific TTT. Also two main evaluation metrics(handover success/failure rate and ping-pong or unnecessary handover rate) are proposed as the result of each evaluation. The followings are proposed:

Proposal 1: Discuss modelling aspects and adopt common simulation setup.

Proposal 2: Discuss system parameters and adopt common configuration.

Proposal 3: the evaluation result should show handover performance in perspective of handover success rate and ping-pongs for each mobility parameter configuration.

Proposal 4: Ping-pong rate is defined as (number of ping-pong handover)/(total handover).

Proposal 5: Unnecessary handover rate is defined as (number of unnecessary handover)/(total handover).
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