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1 Introduction
This contribution focuses on cell identification simulation in HetNet. It discusses a simulation modelling mechanism and provides related simulation results. It is proposed to agree on the simulation modelling and to consult RAN4 on concerns with regards to the impact of cell identification time on measurements for intra-frequency handover.
2 Simulation Modelling
Measurement event may be delayed due to prolonged cell identification procedure [1]. For intra-frequency, the delay of measurement event would have less impact on low speed UE than on high speed UE. For high speed UE, pico cell’s signal may change dramatically in a short period of time, which can lead to higher handover failure. 
When no DRX is in use, UE shall be able to send one Event A3 triggered measurement report, with a measurement reporting delay less than 800 ms from the time point a cell becomes detectable [2]. Based on this understanding, a simulation model can be formed as in Figure 1.
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Figure 1: A model for cell identification delay

In Figure 1, T0 denotes the time point when a cell becomes detectable as defined in [2]; T2 and T4 denote the time points at which A3 entering condition is met and measurement report is sent after a TTT period, respectively. T1 and T3 are two hypothetical time points at which cell identification completes, including detection of the cell and additionally performing a single measurement with a measurement period of 200 ms. The positions of T1 and T3, relative to T2, depict the different impacts of cell identification delays on the measurement reporting. When cell identification completes at T1, there should be no issue arisen from cell identification, as it completes before A3 entering condition is met and measurement reporting is needed. If cell identification completes at T3, however, this would defer UE from entering the A3 condition and cause delays in measurement reporting. As UE shall be able to identify a new detectable cell within 800 ms, there should not be delays in A3 event caused by cell identification procedure if T0 + 800 ms <= T2. Simulation can record the time point of T0 and T2 and compute the time interval between T0 and T2.
Proposal 1: It is proposed to agree on the simulation modelling of cell identification delay.
3 Simulation Results
The simulation is performed based on the assumptions in TR 36.839, using the parameter configuration set 2. 300 meters is used as the diameter of the hotspot circle, in order to make sure that UE starts out of the coverage of the pico cell, and that the complete cell identification procedure is performed.
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Figure 2, CDF of Time interval (unit: ms) from cell identification starting point to A3 event trigger point in Macro-Pico handover
Figure 2 shows the simulation results on CDF of the time interval from the point of cell identification initiation (T0) to the point of A3 event being triggered (T2). The left figure gives the overall picture; and the right figure zooms in the area of interest, where the time interval is around 800 ms. If the time interval is larger than 800 ms, there should not be delays in A3 event caused by cell identification procedure. 

It can be observed, from the above simulation results, that for the speed of 60km/h, about 1% of A3 events are delayed due to cell identification procedure in Macro-to-Pico handover. It meets the requirement in A.8.1.1.2 of [2], which specifies that “The rate of correct events observed during repeated tests shall be at least 90%”. It also can be observed that the impact of cell identification time decreases as UE speed is reduced. 
Please note that a fixed conservative value of 800 ms is used to gauge the impact of cell identification time. When UE moves towards a pico cell, the signal strength of the pico cell will increase very rapidly, which should speed up the cell identification procedure. This means that the real time taken for cell identification would probably be smaller than 800 ms, and that even fewer A3 events are actually delayed. 
Observation 1: A3 events are not delayed by cell identification procedure in Macro-to-Pico handover in Non DRX mode.
Proposal 2: It is proposed to consult RAN4 on concerns with regards to the impact of cell identification time on measurements for intra-frequency handover.
3 Conclusion
This contribution discusses a simulation modelling mechanism, and provides related simulation results. Based on the analysis of simulation results, we have the following observation
Observation 1: A3 events are not delayed due to cell identification procedure in Macro-to-Pico handover in Non DRX mode.
And we make the following proposals
Proposal 1: It is proposed to agree on the simulation modelling of cell identification delay.
Proposal 2: It is proposed to consult RAN4 on concerns with regards to the impact of cell identification time on measurements for intra-frequency handover.
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