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1 Introduction
The effort of simulation work for HetNet mobility was divided into two phases according to the consensus achieved at previous meetings, i.e. small area simulation (Hotspot model) and large area system simulation, respectively. So far RAN2 has been focused on the work assumptions and simulation calibrations for small area simulation (the first phase) with regard to the HetNet mobility enhancement. The agreements and outcomes are captured in [1].
Although the first phase of simulation is still ongoing, it is also necessary to discuss the possible simulation assumptions for the second phase, i.e., large area system simulation. The present contribution then focuses on the possible issues and items which are needed for the further work of large area system simulation, in order to provide initial thoughts and clarifications to RAN2 group. 
2 Discussion
2.1 Typical radio parameter and HetNet mobility specific configuration

From simulation calibration point of view, almost all the existing radio parameter and HetNet mobility specific configurations for small area simulation are also applicable to the large area system simulation, as captured in the table Table 5.1.3-1 and Table 5.1.4-1 in [1]. In order to simplify the work on the simulation parameter, it is better to reuse the existing parameter and configuration of Hotspot model for large area system simulation as much as possible. [image: image1.bmp]
For reduction of simulation scenarios, RAN2 agreed 5 set of handover parameters combination as baseline in [1]. However, it should be possible to extend the existing 5 set of handover parameters combinations in large area system simulation. To further evaluate the impact on handover performance from one single parameter (especially, TTT and CIO respectively), it’s better to add the following parameters combinations in next phase simulation which TTT is set to 80ms while keeping no change of  CIO 2dB (set 3a),  and CIO is set to 1dB while keeping no change of TTT 16oms (set 3b).
Proposal 1: it is proposed to introduce two new set of handover parameters (3a, 3b) in large area system simulation.
2.2 Number of the Pico cells within a macro cell
In [1], the number of Pico cells within a macro cell is set to 1 and 0.5 ISD on the boresight direction was agreed for Hotspot model for simplification. While for the large area system simulation, as mentioned above, it is still FFS on the number and placement of the Pico cells within a macro, as well as the relation with the placement of UEs.
In table A.2.1.1.2-4 and A.2.1.1.2-5 of [2], a baseline of placing of new nodes and UEs were captured. We propose to keep it as a basic assumption and make modifications based on HetNet mobility specific simulation requirements when indeed necessary.
It seems useful and necessary to place more than 1 pico in a macro cell. A main point is to be able to collect enough handover samples in a short simulation time. Placing multiple picos in a macro cell is helpful to evaluate the impact on the existing mobility status estimation. 
As a reference, exact number of new nodes was specified as [1, 2, 4, and 10] for configuration 4a and [1, 2, 4] for 4b respectively in A.2.1.1.2-5 of [2]. Placing too many picos will lead to un-neglectable Interference from picos and handovers between picos. Hence, wee propose to place 2 ~ 4 pico cells in a macro cell in larger area system simulation.
Proposal 2: it is proposed to place 2 ~ 4 pico cells in a macro cell in larger area system simulation.
2.3 Placement of the Pico cells within a macro cell
Generally, there are three alternatives to place new nodes in a macro mentioned in [2], dropping randomly, deployed by planning (e.g.  Hotspot, 0.3ISD), and placing for coverage (0.5 ISD).
If the pico cells are placed randomly, placing a pico in the centre of a macro cell should be avoided.  Because the reason is that UEs will not camp in the pico cell due to the 3D antenna gain and RS power difference between pico and macro. 
Proposal 3: it is proposed to take above three methods to place pico cells in a macro cell.
2.4 UE Placement and trajectory
In table A.2.1.1.2-4 and A.2.1.1.2-5 of [2], it is stated that the new node density should be proportional to the UE density in each macro cell for configuration 1, 2, 3.  
The placement of UEs for each configuration in [2] are placing 25 UEs uniformly per macro cell for configuration 1, non-uniformly from 10 to 100 UEs per macro cell for configuration 2 and 3, non-uniform with exact placing method for configuration 4a and 4b.
Besides above alternatives, other mixed scenarios should be studied, e.g.  Randomly placed UEs plus UEs placed to specific pico cell (office scenario), and placing UEs with different moving speed in a scenario to help evaluation of handover strategies for different speeds. 
Another aspect is to evaluate the impact to handover performance of UE moving trajectories.  To evaluate this well, we may design the UE trajectories as moving randomly, moving in a fixed direction, and making various groups of UEs move with different fix directions.
Proposal 4: it is proposed to take above methods into account in UEs placement and trajectory.
2.5 Additional metrics 
In the first phase simulation, we agreed to use several metrics to evaluate the handover performance, e.g. ping-pong rate, RLFs per UE per second, HO failure rate with pico and the TOS in pico cells.  Some metrics were not agreed yet to facilitate the module calibration during the email discussion, e.g. differentiation of macro handovers, counting of rapid handovers, etc.
However, through the simulation of first phase, additional metrics may be confirmed to help the evaluation of handover performance.  In [3], we give a detail analysis on what additional metrics is useful and should be adopted in large area system simulation.
Proposal 5: it should be possible to adopt additional metrics for evaluation of larger area system simulation besides the ones used in model calibration.
3 Conclusion
For large area system simulation, the following proposals are proposed:
Proposal 1: it is proposed to introduce two new set of handover parameters (3a, 3b) in large area system simulation.
Proposal 2: it is proposed to place 2 ~ 4 pico cells in a macro cell in larger area system simulation.
Proposal 3: it is proposed to take above three methods to place pico cells in a macro cell.
Proposal 4: it is proposed to take above methods into account in UEs placement and trajectory.
Proposal 5: it should be possible to adopt additional metrics for evaluation of larger area system simulation besides the ones used in model calibration.
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