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1 Introduction
HetNet SI was approved in RAN Plenary #51 [1]. The goal of HetNet SI is to study the possible mobility enhancements. In this document, we show our simulation results based the five agreed configuration sets. We further discuss some observations.
2 HetNet Simulation
2.1 Simulation setting
In our simulation, the parameter settings are done according to [2].
	Profile
	Set 1
	Set 2
	Set 3
	Set 4
	Set 5

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

	Cell Loading [%]
	100
	100
	100
	100
	100

	TTT [ms]
	480
	160
	160
	80
	40

	A3 offset [dB]
	3
	3
	2
	1
	-1

	L1 to L3 period [ms]
	40
	40
	40
	40
	40

	RSRP L3 Filter K
	4
	4
	1
	1
	0


Table 1: Configuration parameter sets
Currently the simulation assumptions state that the L1 to L3 period should be 200ms. However the time-to-trigger for set 2, set 3, set 4 and set 5 are all less than 200ms. This means making the time-to-trigger shorter than 200ms really has no effect. For the case where the TTT<200ms then the handover should always trigger as the L1 to L3 period is 200ms. Our simulations have been done using a L1 to L3 period of 40ms, instead. 
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 ping pong rate respectively.
	
	
	HO failure rate [%]

	Handover state
	UE Speed (km/h)
	Set1
	Set2
	Set3
	Set4
	Set5

	2
	3
	0
	0
	0
	1.33%
	0.27%

	
	30
	51.00%
	42.80%
	22.84%
	1.46%
	1.45%

	
	60
	65.04%
	55.77%
	19.27%
	2.67%
	2.63%

	
	120
	45.40%
	69.58%
	45.86%
	2.14%
	3.37%

	3
	3
	0
	0
	0
	0.11%
	0.65%

	
	30
	0.40%
	0.80%
	1.16%
	1.35%
	2.79%

	
	60
	0.46%
	0.23%
	1.24%
	3.44%
	5.01%

	
	120
	4.50%
	0.45%
	0.46%
	2.27%
	10.08%

	Overall
	3
	0
	0
	0
	1.44%
	0.93%

	
	30
	51.40%
	43.60%
	24.00%
	2.82%
	4.24%

	
	60
	65.50%
	56.00%
	20.51%
	6.11%
	7.64%

	
	120
	49.90%
	70.03%
	46.32%
	4.41%
	13.45%


Table 2: Handover failure rate (HOF)
	
	
	Average number of RLFs/UE/second

	Handover state
	UE Speed (km/h)
	Set1
	Set2
	Set3
	Set4
	Set5

	1
	3
	0
	0
	0
	0
	0

	
	30
	0
	0
	0
	0
	0

	
	60
	0
	0
	0
	0
	0

	
	120
	0
	0
	0
	0
	0

	2
	3
	0
	0
	0
	0
	0

	
	30
	0
	0
	0
	0
	0

	
	60
	0
	0
	0
	0
	0

	
	120
	0
	0
	0
	0
	0


Table3: Radio link failure (RLF)
	
	Ping-pong rate (according to MTS of 1s)[%]

	UE Speed (km/h)
	Set1
	Set2
	Set3
	Set4
	Set5

	3
	
	
	3.53%
	23.61
	87.80%

	30
	1.16%
	3.86%
	19.32%
	48.41%
	74.63%

	60
	1.48%
	7.42%
	12.29%
	42.45%
	68.83%

	120
	3.44%
	17.43%
	28.26%
	46.63%
	65.89%


Table 3: Ping-pong rate
Based on the simulation results, we have some preliminary observations as follows:

HOF

· For Set 1, 2 and 3, most of the HOF occur in state 2. For Set 4 and 4, the ratio of HOF in state 3 increases. We think the results show the importance of handover offset. Higher offset value can result in smaller HOF rate after HO command is sent.

· It can also be observed that UE speed is critical to HO performance. As UE speed goes up, HOF rate increase dramatically. 
RLF
· No RLF is observed. 

Ping-pong

· For large TTT value (i.e., TTT >80ms), it can be observed that ping-pong rate increases as UE speed goes high. However, for small TTT value (TTT= 40ms), slow UE has higher ping-pong rates. The simulation result indicates the proper setting of TTT value may consider UE mobility.
· Contrary to expected, in some cases ping-pong rate increases at higher speed. This is likely due to "normal" handovers being classified as ping-pong at high speed.
Observation 1: In the HetNet simulation, some normal handover may be classified as ping-pong for high speed UEs.
3 Conclusion

In this document, we show our preliminary simulation results. We suggest that the L1 to L3 period time can be modified to smaller value if the effect of small TTT value is to be investigated.
Observation 1: In the HetNet simulation, some normal handover may be classified as ping-pong for high speed UEs.
Proposal 1: Smaller L1 to L3 period time is considered in the simulation if the effect of small TTT value it to be investigated.
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