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1. Introduction
Adjusting mobility parameters like TTT or A3 offset in the light of the handover type was recommended by several contributions in SI stage, but it is still not clear whether this method works. This paper intends to introduce some new findings from our simulations. Our results show that generally the performance of HOF rate contradicts the performance of short ToS rate, nevertheless adjusting handover parameters according to handover type help to relieve the contradiction and we also present a detailed impact evaluation in section 4 on this solution to help making decisions. 
2. Methodology

The main focus of our simulations is to study the handover performance under different TTT settings as well as A3 offset settings. Besides reusing methods and parameters from [1] to a large extent, a range of standard TTT and A3 offset values as define in [2] are used in the simulation and the full set of parameters can be found in Annex. Previous results indicated no problem with low UE speed and we therefore focused on the cases of 30km/h, 60 km/h and 120km/h. The 2_pico_cells_per_macro_cell deployment is used for simplicity, and there is no overlap between pico cells. 

In the Simulation_TTT, we try to find the impact of TTT settings on both of the handover failure rate and the short ToS rate of different handover types. Based on the configuration set3 defined in [1], the TTT range in the Simulation_TTT is extended without altering the rest parameters with the standard TTT values ranging from 40ms to 480ms 

In the Simulation_A3offset, we try to find the impact of A3 offset settings on both of the handover failure rate and short ToS rate of different handover types. Based on the configuration set3 defined in [1], the A3 offset range in the Simulation_A3offset is extended without altering the rest parameters with the standard A3 offset values ranging from -1db to 5db. 
On the understanding that the performance of handover failure rate takes priority over the performance of short TOS rate, our evaluation criteria on setting mobility parameters are as following.
- Firstly a common handover failure rate index is assumed to be the basic requirement for all handover types including P2M, M2P and M2M, and hereafter we select 5% as the index. 

- On the premise that the common handover failure rate index for all handover types are satisfied, the short ToS rate should be as low as possible.

3. Discussion
3.1. Impact of TTT settings
We will firstly explain our findings on the impact of TTT settings on the performance of both the handover failure rate and the short ToS rate. The basic parameters are listed in the table below.

Table 1: Configuration parameters of Simulaiton_TTT
	Profile
	Simulation_TTT

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

	Cell Loading [%]
	100

	TTT [ms]
	40,64,80,160,100,128,160,256,320,480

	A3 offset [dB]
	2

	L1 to L3 period [ms]
	200

	RSRP L3 Filter K
	1


According to our simulation results, in all the cases of UE speed at 30km/h, 60km/h and 120km/h identical trends are observed. To be simple we solely take the 60km/h case as an example to explain our findings.
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Figure 1: Handover failure rates of different handover types versus TTT settings

As shown in figure1, assuming 5% handover failure rate is the basic requirement for all handover types, if identical TTT value are selected, only the TTT value of 128ms and below could satisfy the assumed requirement, and thus the overall short ToS rate is around 27% when 128ms is selected according to figure2. 

In respect that for both of the M2P and M2M cases the TTT values of 160ms could also satisfy the assumed 5% handover failure rate according to figure1, setting the TTT values of 160ms for both of the M2P and M2M cases would help to downgrade the high short ToS rate level comparing with setting the identical TTT value of 128ms for all handover types, and in another simulation we select the optimized TTT values accordingly, and consequently the short ToS rate dropped by roughly 5% without notable impact on the performances of HOF rate.
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Figure 2: Overall short ToS rate versus TTT settings

Conclusion1: Setting TTT value according to the handover type help to relieve the performance contradiction between the HOF rate and the short ToS rate in HetNet environments.
3.2. Impact of A3 offset settings
The identical evaluation criteria as mentioned in section 3.1 are used to analyze the impact of A3 offset setting on the performance of both the HOF rate and the short ToS rate. The basic parameters are listed in the table below.

Table 2: Configuration parameters of Simulaiton_A3offset
	Profile
	Simulation_A3offset

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

	Cell Loading [%]
	100

	TTT [ms]
	160

	A3 offset [dB]
	-1,0,1,2,3,4,5

	L1 to L3 period [ms]
	200

	RSRP L3 Filter K
	1


Again we solely take the UE speed at 60km/h case as an example to explain our findings since the cases of 30km/h and 120km/h show an identical trend to the 60km/h case.   
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Figure 3: Handover failure rates of different handover types versus A3 offset settings

As shown in figure3, assuming 5% handover failure rate is the basic requirement for all handover types, if identical A3 offset is used for all handover types, only the A3 offset value of 1db and below could satisfy the assumed requirement, and thus the overall short ToS rate is around 34% when 1db is selected according to figure4.

In respect that for the M2M case, setting A3 offset of 2db (for the M2P case setting A3 offset of 3db) could satisfy the assumed 5% handover failure rate according to figure3, setting various A3 offset values according to handover types would help to downgrade the high short ToS rate level comparing with setting the identical A3 offset value of 1db for all handover types, and in another simulation we select the optimized A3 offset values accordingly, and consequently the short ToS rate dropped by roughly 15% without notable impact on the performances of HOF rate.
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Figure 4: Overall short ToS rate versus A3 offset settings

Conclusion2: Setting A3 offset value according to the handover type help to relieve the performance contradiction between the HOF rate and the short ToS rate in HetNet environments.

4. Impact evaluation

In this section, the impact evaluation is presented with the metrics recommended in [3], and from the evaluation table it could be concluded that adjusting parameters according to handover types could relive the performance contradiction between the HOF rate and the TOS rate with limited impact on other aspects.
Table 3: Overall impact evaluation table
	Mobility performance
	Performance contradiction between the HOF rate and the short TOS rate is relieved with both of them under a reasonable level.  

	Standard effort
	Solely impact to RAN2 is foreseen to solve the following 2 issues.
- How UE distinguish the target cells types;
- How network control UE to adjust parameters according to handover types

	UE power consumption
	No UE power consumption impact.　

	Operator/configuration effort
	Mobility parameters corresponding to handover types should be preconfigured on eNB.

	Signaling overhead
	Marginal signaling overhead impact introduced by transferring the high layer configuration to UE to activate the function of adjusting parameters according to handover types or modify the parameters for handover types.　

	Implementation effort
	In accordance with the configuration received from the network, UE should be able to adjust handover parameters with handover types.

	Backward compatibility
	No impact on the performance of legacy UE.　

	Idle UE applicability
	The solution can be extended to be applicable to IDLE UE if necessary.　


5. Conclusion
Based on the evaluation criteria mentioned in section 1 and simulation results presented in section 3 and taking account of the overall impact evaluation presented in section 4, we make the following conclusions and proposals.
Conclusion1: Setting TTT value according to the handover type help to relieve the performance contradiction between the HOF rate and the short ToS rate in HetNet environments.
Conclusion2: Setting A3 offset value according to the handover type help to relieve the performance contradiction between the HOF rate and the short ToS rate in HetNet environments.

Proposal1: We propose RAN2 to agree on setting TTT according to the handover type.
Proposal2: We propose RAN2 to agree on setting A3 offset according to the handover type.
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7. Annex: Simulation parameters
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Figure 5: Placement of 2 pico cells per macro cell

Table 4: Summary of mobility related parameters
	HO Parameter
	Value

	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

	Time To Trigger
	40,64,80,160,100,128,160,256,320,480ms

	A3 offset
	-1, 0, 1, 2, 3, 4, 5db

	Cell Loading 
	100%
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