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1. Introduction
In last meetings, there are many contributions focusing on MSE based enhancement.
In this contribution, we would like to discuss the impact of applying different parameters for HO cell types on the mobility performance in heterogeneous network without MSE applied.
2. Discussion
2.1. Cell Type based Different Parameters in Hetnet Scenarios
The heterogeneous network may deploy many low power nodes together with the macro eNBs. To require the performance diversity between the heterogeneous network and the homogenous network, two scenarios have been simulated:
Scenario1: Macro only.
Scenario2: Macro and local, with common parameters.
The simulation results of scenario 2 with 2/3/4 picos (local cell) per macros cell have been listed in [1]. Compared with the macro only scenario, it is concluded that heterogeneous network has lower mobility performance, and with the increased number of pico cells (for capacity enhancement), the mobility performance is nonlinearly degraded.
Conclusion: The mobility performance is degraded in hetnet scenario with common parameters for different cell types.

Therefore, to increase the performance, several methods have been attempted, e.g. to enhance MSE by ignoring the local cells, to enhance MSE with different cell weight, to apply different TTT based on source/target cell types, and so on. It is observed from the results of companies that the pico-to-macro handover failed more than other types. For the sake of getting a satisfied outcome, it is attempted to configure separate parameters for different HO types:
Scenario3: Macro and local, with separate parameters for different cell types.
Before we change parameters, set3 defined in [2] is used as the baseline. The basal parameters are listed in the table below:
Table 1 Configuration parameter of set 3
	Profile
	Set 3

	UE speed [km/h]
	{3, 30, 60, 120}

	Cell Loading [%]
	100

	TTT [ms]
	160

	A3 offset [dB]
	2

	L1 to L3 period [ms]
	200

	RSRP L3 Filter K
	1


To validate whether different parameters could improve the mobility performance, 2 parameters could be changed separately as enhancements:
Different Time to Trigger

One of the changeable parameters is the time to trigger. The simulation parameters setting of TTT weight is listed in table 2. And the actual TTT = 160(ms)  * Time-to-Trigger-Weight. Because the pico cell size is smaller than macro cell, the TTT weights other than macro to macro are all set lower than 1.

Table 2 Different configuration of TTT weight
	HO types
	Time-to-Trigger-Weight

	
	Scenario1 & 2
	Scenario3

	Macro-to-macro
	1
	1

	Macro-to-pico
	1
	0.6

	Pico-to-macro
	1
	0.4

	Pico-to-pico
	1
	0.4


Different A3 offset

The simulation parameters setting of A3 offset is listed in table 3. The A3 offset of macro to macro is as usual, and the A3 offset of pico to macro which has high HO failure rate is set to a lower value than before to make the handover a bit earlier.
Table 3 Different configuration of A3 Offset
	HO types
	A3 Offset

	
	Scenario1 & 2
	Scenario3

	Macro-to-macro
	2
	2

	Macro-to-pico
	2
	3

	Pico-to-macro
	2
	1

	Pico-to-pico
	2
	0


2 picos per macro cell and 4 picos per macro cell deployments are both simulated. From the simulation result in figure 1, it is observed that, both setting different A3 offset and setting different TTT weight could get better mobility performances  than setting common parameters.
Different Time to Trigger and A3 offset
Further more, the different parameters based on cell types could be used combinatively. To configure both A3 offset and TTT weight based on the cell types, the mobility performance may be improved further.
From figure 1, it could be observed that, using the different A3 offset value in table3 together with different TTT weight value in table2 could make the HOF rate lower than considering only one type of the parameter enhancement.
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Figure 1 Handover failure rate for multiple speed with 2/4 pico per macro deployment

Therefore we propose:
Proposal 1: The mobility performance could be improved by configuring parameters based on different cell types without MSE mechanism.
How to set the parameters exactly among different cell types is FFS.
Currently the cell type is only known in the network side. UE doesn’t need to get the cell type, and uses the parameters received from the network directly. To apply separate parameters among different cell types, two methods could be used:
· Alt1: It is the network responsibility to configure different parameters. Currently the A3 offset is set with the same value for all the cells on the same frequency related to the specific reportConfig, but the cell individual offset could make up with separate offset configuration; the TTT is set per UE at present, and a cell specific TTT weight could also be added for each cell;
· Alt2: The parameters could be calculated in the UE if the cell type information could be obtained from the network. After sending the cell type to UE, the network could only configure the parameters for each cell type. And the UE could apply the appropriate parameters to evaluate the measurement result.
The two Alts are both feasible, and we slightly prefer Alt2 which may use less signalling overhead and the cell type information may be used by UE for other purpose, such as EDDA enhancement.
Proposal 2: The cell type information could be reserved in the network side or be sent to the UE side.
2.2. Hysteresis in Hetnet Scenarios
In homogenous network, the hysteresis is used to mitigate jitter and avoid ping-pong. The hysteresis in simulation calibration is not mentioned and 0 is used as a default value, the evaluation of hysteresis in hetnet scenario has not been considered yet. 
Though the handover failure rate could be decreased by configuring parameters based on different cell types, the short ToS rate is increased accordingly. To mitigate the short ToS rate, hysteresis=1 is configured, and the TTT weight and A3 offset are continuous to use the scenario 3 configuration in section 2.1 which is based on cell types.
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Figure 2a Impact of hysteresis for 2 pico per macro deployment
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Figure 2b Impact of hysteresis for 4 pico per macro deployment
From the simulation results above, it is observed that for UE speed of 30km/h, the hysteresis could reduce the short ToS rate while the mobility performance is not degraded. For other speed, the hysteresis is also effective to reduce the short ToS rate either, which may cause a litter HOF rate increased.
Proposal 3: The hysteresis could be used to mitigate jitter for cell type based handover in hetnet scenarios.
3. Conclusion

In this document, the simulation of different parameters distinguished by HO types is attempted. And we propose:
Proposal 1: The mobility performance could be improved by configuring parameters based on different cell types without MSE mechanism.
Proposal 2: The cell type information could be reserved in the network side or be sent to the UE side.
Proposal 3: The hysteresis could be used to mitigate jitter for cell type based handover in hetnet scenarios.
4. References

[1]. R2-121172 The Impact of Pico Cell Placement on Mobility Performance CATT
[2]. TR 36.839 Mobility Enhancements in Heterogeneous Networks
Appendix: Simulation Assumption


[image: image7.emf]                
[image: image8.emf]
Figure 3 The placements of 2/4 picos per macro cell
Table 4, Pico cell densities considered in simulations
	Scenario
	Number of pico cells per macro cell

	Macro only
	0

	Macro & Pico
	2,4


Table 5, Summary of Mobility related parameters
	HO Parameter
	Value

	Time to Trigger
	160 ms

	Ping-Pong-Time
	1 s

	Measurements Rate
	0.2 s

	RSRP error – zero mean Gaussian
	2 dB std

	Filtering Factor K
	1

	RLF: Qout Threshold
	- 8 dB

	RLF: Qin Threshold
	- 6 dB

	UE speed
	30, 60, 120km/h

	Channel model
	ITU

	Handover preparation (decision) delay
	50ms

	Handover execution time
	40ms

	Cell Loading [%]
	100
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