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1
Introduction
In the RAN2#83 meeting, the majority of companies agreed to consider UE-based solutions for mobility robustness optimization for Hetnet mobility. However, in the RAN2#83bis meeting, no conclusion was made concerning the exact solution to be selected to provide improved mobility robustness in Hetnet scenarios and in RAN2#84, there was no consensus on introducing any solution for improving the HO performance for Hetnet mobility. 
In this contribution, we present the performance of the TTT based on Target Cell and provide CRs for how to realize the option.
2
Target Cell-specific TTT 
The details of the solution group “TTT based on target cell” are conceptually rather simple: Each event can be specified to only apply for a certain list of PCI ranges, similarly as blacklisting has been defined for measurement events.  This allows the network to configure certain events to only trigger for certain cells, and since the TTT is specific to each configured event, it is possible to configure different TTTs for different cells.
2.1
Details of HO parameter scaling solution
We propose that the solution of having cell type dependent TTT is as follows: 

1. A set of PCI ranges can be provided in reportConfigEUTRA. 
2. If the PCI list if provided, the event only applies for cells in the list.
3. If the PCI list is not provided, the event applies for all cells.
Proposal 1: RAN2 to select the target cell-dependent TTT as the UE-based mobility robustness enhancement for Hetnet environments.
A CR capturing this in 36.331 can be found in [5].
3
Performance Results for TTT based on Target Cell
The simulation assumptions for the performance evaluations are listed in Table 1.
	Parameter 
	Value 

	Scenario definition
	According to TR 36.814 and TR 36.839
Macro-layer: 3-sector sites, ISD 500 m, 3D 14º tilted antennas.

Pico-layer: Outdoor (36.814 hot-zone outdoor pico)

	Carrier bandwidth 
	10 MHz 

	Carrier frequency 
	Macro: 2 GHz, Pico: 2 GHz 

	Shadow fading
   Standard deviation
   Correlation distance 
	Stochastic
Macro: 8 dB, Pico: 10 dB
Macro: 50 m, Pico: 13 m 

	Path loss model
	Macro cells: 128.1 + 37.6 log( dist[km] )
Pico cells:    140.7 + 36.7 log( dist[km] ) 

	Network layout
	Macro layout: 7 sites with 3 sectors each, i.e. 21 cells
Pico layout: 10 pico cells per macro cell, located randomly in each macro cell. 

	Number of UEs 
	30 UEs per macro cell. 

	Mobility model and UE speed
	Mobility according to 36.839.UE speeds = 30, 60 and 120 km/h

	RLF/HOF detection
	According to TR 36.839

	Measurements
   RSRP error
   L3 filtering factor (K) 
	
1.2 dB
1 

	Handover parameters
(TR36.839 Set3) 
	HO triggered by A3 event, based on RSRP. 
A3 Offset = 2 dB and TTT = 160 ms
HO preparation and execution delay = 100 ms

	Simulated time 
	200 s 


Table 1. Simulation parameters
3.1
Performance of target-cell-dependent TTT scaling 

The simulations use as KPIs the following metrics (as defined in 36.839): Handover, link failures (RLF/HOF), and Short ToS.
First, we consider the legacy performance to observe the effects of varying the TTT at source cell. These results are presented in Figure 1 and Figure 2. From these, we see that longer TTT decreases the amount of handovers and short time-of-stays, but the tradeoff is that the HOF rate increases. This is because ALL cells have been assigned the same TTT.
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Figure 1. Results for 30/60 km/h UEs
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- Longer TTT value causes less handovers and SToS but increases the rate of handover failures

- All combinations of "source-target” handovers are affected similarly, but effects are biggests for P-M
and P-P handovers

-Long TTT value can help to avoid having fast-moving UEs in the pico cells





Figure 2. Results for 120 km/h UEs (including observations of the results)
When considering an improvement by specifying a cell-specific TTT, we focus on the 120 km/h case since that illustrates the effects the best. These results are shown in Figure 3.
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Figure 3. Results for 120 km/h UEs with cell-specific TTT(including observations of the results)
Based on these results, we conclude that the cell-specific TTT enables both good offloading towards the pico cells as well as helps to achieve the goal of keeping fast-moving UEs out of the pico cells.
4
Conclusion
We have discussed how to realize TTT based on target cell and provided a Stage 3 CR showing how the feature can be realized.
Based on these, we make the following proposals as way forward for UE-based mobility robustness enhancements in Hetnet:
Proposal 1: RAN2 to select the target cell-dependent TTT as the UE-based mobility robustness enhancement for Hetnet environments. 
A CR capturing this proposal is provided in [5].
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