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1 Introduction

In a Heterogeneous Network where the failure rates may be a bit higher that in a homogenous network enhancements could be done in different directions 
1) enhancements to reduce the number of failures 
2) enhancements to reduce user outage times (and/or signaling load) at connection recovery.
This paper discusses enhanced RRC re-establishment, and includes simulation results for a faster Radio Link Failure that reduces the User outage time in a Heterogenous Network. 
2 Discussion

In a HetNets where small cells are deployed for capacity in the coverage of macro cells deployed for coverage, the UE going out of coverage of a small cell and coming in coverage of a macro cell is a common case.

When there is a good cell for re-establishment available, a UE waiting for T310 to time out, could cut short the waiting time and immediately trigger radio link failure and thus shorten the user outage time. A possible side effect could be an increase in number of cell changes, because the UE may perform some premature mobility, i.e. selecting a cell for re-establishment that do not stay good .. 
3 Simulation
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Figure 1. An Example implementation of Early termination of T310

A simple implementation of a fast Radio Link Failure is modelled where T310 is cut short if T310 is running when a measurement report is triggered. This implementation is not so aggressive and would prioritize that normal handover is performed whenever that is possible. 
In this simplified simulation it is further assumed that reestablishment of any cell succeeds, 

· all cells, also pico cells are good re-establishment candidate cells.

· For comparison, also the case of early T310 simulation only for the pico -> macro case is simulated
	Item
	Description 

	Early T310
	RLF happens when TTT expires when T310 is running. 

	Even earlier T310
	RLF happens when TTT and T310 runs at the same time. 

	General parameters
	Parameters are set according to HetNet calibration parameters, exceptions below. 

	Number of Picos per macro-cell
	10

	Pico cell placement
	Random according to 3GPP TS 36.814

	UE speed
	30

	TimeToTrigger
	160

	cellIndividualOffset [dB]
	2

	RSRP L3 Filter K
	1

	Simulation time
	1000 HOs


Table 1: Set of simulation parameters

4 Results 
Interruption time is shown, as a fraction of total simulation time. 
Fast RLF towards all cells
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Fast RLF only for pico -> macro
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Note that for the 10 pico/macro case around 30% of HOF are pico -> macro.  
5 Conclusions
This document has shown that “fast RLF” or “early T310 termination” is a promising method to reduce interruption time.  
Proposal: “fast RLF” or “early T310 termination” to be adopted as a method of enhanced reestablishment.  
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