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1
Introduction
Various issues about the Study Item “HetNet mobility enhancements” have been widely discussed in the email discussion [1] after RAN2 #77 meeting. Several companies mentioned that target cell type should be considered when performing parameters scaling. In this paper, we propose that not only target cell type but also source cell type should be considered when performing parameters scaling. Simulation results are provided to verify the proposals.
2
Discussion
Handover parameters optimization based on target cell type was firstly studied in [2]. The simulation results show that cell-specific TTT/offset is able to provide reasonable mobility performance in the HetNet environment. Another paper presented an analytical model observing that not only target cell type but also source cell type will impact the handover region size [3]. Though the analytical model is an ideal model regardless of shadowing and fast fading, it sets guideline for our further study considering also source cell type when evaluating cell-specific parameters adapting. To differentiate from cell-specific TTT/offset, we use HO-region specific TTT/offset which considers both of source cell type and target cell type throughout this paper. In the following sections we provide some initial simulation results. 
2.1 
Simulation assumption
We use the same basic simulation assumption as that in large scale simulation calibration. The additional essential simulation parameters are listed in Table 1. More detailed simulation parameters can be found in [4].
	Parameter
	Value

	UE speed
	3 km/h

	Normal Time-To-Trigger (TTT)
	160 ms

	Normal A3 offset
	3 dB

	Cell-specific TTT
	Macro cell target HO: 160 ms
Pico cell target HO: 120 ms

	HO-region specific TTT
	Macro-Macro HO: 160 ms
Macro-Pico HO: 120 ms
Pico-Macro HO: 80 ms

	Cell-specific A3 offset
	Macro cell target HO: 3 dB
Pico cell target HO: 2 dB

	HO-region specific A3 offset
	Macro-Macro HO: 3 dB
Macro-Pico HO: 2 dB
Pico-Macro HO: 1 dB


2.2 
Simulation results and analysis
In the first case, we study the performance of cell-specific TTT and HO-region specific TTT and the baseline is simulation calibration results. The results of total HOF rates are shown in Figure 1.
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Figure 1: Total HOF rates with enhanced TTT. 
Based on the simulation results, the following can be concluded:
· Both of cell-specific TTT and HO-region specific TTT outperform the baseline, i.e. without any enhancement.
· HO-region specific TTT brings about 8% extra gains comparing with cell specific TTT.
It has been found that most of the handovers are Macro-Macro handovers for the simulation calibration scenario. So in Figure 2 we provide Pico-Macro handover failure rate to further study the characteristic of HO-region TTT. As depicted in the chart, HO-region specific TTT brings about 31% extra gains comparing with cell specific TTT.
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Figure 2: Pico-Macro HOF rates with enhanced TTT. 
In the second case, we study the performance of cell-specific A3-offset and HO-region specific A3-offset and the baseline is simulation calibration results. The results of total HOF rates are shown in Figure 3. Based on the simulation results, the following can be concluded:

· Both of cell-specific A3-offset and HO-region specific A3-offset outperform the baseline, i.e. without any enhancement.

· HO-region specific A3-offset brings about 18.2% extra gains comparing with cell specific A3-offset.
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Figure 3: Total HOF rates with enhanced A3 offset. 

Similarly, in Figure 4 we provide Pico-Macro handover performance to further study the characteristic of HO-region A3-offset. As depicted in the chart, HO-region specific TTT brings amazing 93% extra gains comparing with cell specific A3-offset, which makes it a promising option.

[image: image4.png]u e

5

5

Pico-Macro HOF rate (%)

199

W/O enhancement

Cell-specific offset

HO-region specific TTT




Figure 4: Pico-Macro HOF rates with enhanced A3 offset.
Based on above simulation results and analysis, we would like to propose:
Proposal 1: Both of source cell type and target cell type should be taken into account when evaluating cell-type based TTT/offset adapting.
2.3 
Implementation of HO-region specific parameters adapting
Simulation results in section 2.2 have shown that HO-region specific TTT/offset outperforms pure target cell type based TTT/offset. In fact, the implementation methods are similar no matter HO-region specific method or cell-specific method is adopted. Generally there are two implementation options, which are as follows:
Option 1: HO-region specific parameters adapting is performed at the network side, or
Option 2: HO-region specific parameters adapting is performed at the UE side.
In Option 1, the network reconfigures TTT/offset based on different source cell type/target cell type combinations. Cell type information exchange among neighbour cells should be introduced for this method, which will impact X2/S1 specifications. The disadvantage of Option 1 is that frequent reconfiguration may be needed every time source cell type or target cell type changes and the introduced extra signalling overhead can not be ignored if various cell types are mixed.
In Option 2, the UE adjusts TTT/offset values autonomously. The network provides the UE with pre-defined TTT/offset values or scaling factors for different source cell type/target cell type combinations. The UE should also know cell types of source cell and target cell and this can be achieved explicitly by indicating cell type information or implicitly by splitting PCIs between Macro cells and Pico cells. Comparing with Option 1, Option 2 has similar specification impact and the overhead is much less than Option 1. So we would like to propose:
Proposal 2: Cell-type based parameters adapting should be performed at the UE side.
3
Conclusion
In this paper we propose that both of target cell type and source cell type should be considered when performing parameters scaling. Simulation results are provided to verify the proposals. Based on the simulation results and analysis in the contribution we would like to propose:
Proposal 1: Both of source cell type and target cell type should be taken into account when evaluating cell-type based TTT/offset adapting.
Proposal 2: Cell-type based parameters adapting should be performed at the UE side.
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