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1. Introduction
During the RAN2 #75bis meeting, the basic assumptions for large area simulation and the scheme for calibration of large area simulation have been agreed and captured in the TR document [2]. However there are several issues for further large scale simulations were not treated due to time limitation.
This Tdoc captures those open issues and suggests RAN2 to further discuss and reach agreement on the resolutions which will provide further guidance to the large scale HetNet mobility simulations.
2. Discussion
2.1. Impact of the ABS to the mobility performance
Based on the discussion so far, under this SI only the impact/benefit of the ABS to mobility performance will be investigated. The enhancement on ABS and eICIC is out the scope of this effort. At the initial phase of the large area simulation, only static simple ABS pattern is used.

Suggest companies to provide the basic simulation assumptions/configurations.

Proposal 1: Include ABS into the simulation with a fixed ABS pattern used initially.

2.2. DRX modelling
DRX may cause following problems:

1. It will delay cell identification / measurements

2. It will introduce more noisy measurements due to fewer samples subjected to filtering at L3.

3. It may also increase cell identification delay. 
Based on the majority opinions from previous RAN2 discussion, we propose the following:
Proposal 2: Include DRX into the simulation with a set of basic configuration parameters used initially.
2.3. Modelling the RLF associated HOFs and RLFs recovery
The preliminary simulation results indicated that a lot of HO failures occurred in state 2 will eventually lead to RLF. The HO failures in state 2 are mainly due to the PDCCH failure. The failures could be classified into two types: 1) measurement report failure and 2) HO command failure.  The measurement report failure may cause the source cell lack enough information and not getting the target prepared. This will cause the UE trying to connect to a target cell without context and lead to the RLF recovery failure. It may be beneficial to differentiate the cause of the HO failures in state 2 – due to the measurement report failure or HO command failure. However, in current HOF modelling in state 2 we don’t differentiate them. To achieve this, more detailed HOF modelling is required.
Proposal 3: RAN2 is kindly suggested to evaluate the need to have more detailed HOF modeling in state 2.
It is the common understanding RLF recovery will be left to companies to do the further investigation following the standards specification. When a RLF occurs, consider the multiple targets being prepared for RLF recovery.

Proposal 4: RLF should be eventually modelled into the simulation. Companies should be allowed to use more advanced modeling.
2.4. Small cell identification delay
There were several questions left un-discussed from the last meeting:
Model the delay caused by pico cell identification?

Is 800ms delay requirement is a reasonable assumption?

What would be the trigger of the timer for small cell identification delay?

Similar to the HO preparation delay and execution time, is it possible that a reasonable pico cell identificaiton time could be assumed/suggested by the UE vendors and adopted in the simulation model?

Proposal 5: RAN2 is kindly suggested to identify a reasonable cell identification delay and apply it into the large scale simulation.
2.5. Separation of macro/pico and macro/macro short ToS 
In hotspot calibration, the macro/macro statistics was logged separately and not counted into the ping-pong rate calculation. In order to observe more details of HO performance, we also categorized the HO performance results and logged them separately for large area simulation. In large area simulation, should we follow the same approach to facilitate the comparison between macro only performance and macro/pico short ToS performance? Separately logging and processing the short ToS data associated with macro/macro, macro/pico and pico/pico allows us to observe details of the ToS behaviours of the UE interaction with macro/macro, macro/pico and pico/pico respectively. It will shed more light on the difference caused by the pico placement in addition to the overall aggregated results which maybe dominated by one particular behaviour. For example, when pico density is low, the overall aggregated ToS results will be dominated by the macro to macro ToS behaviour close to that of a macro only system.
Including the pico-pico HOs we have:

Pico-ToS including:

Pico1->pico2->pico1(or 3) -- ToS behavior is driven by UE interaction with pico/pico

Macro1->pico->macro1, macro1->pico->macro2 – driven by interaction with macro/pico
Macro->pico1->pico2, pico1->pico2->macro -- driven by interaction with macro/pico
Macro-ToS including:

Pico1->macro->pico1, Pico1->macro->pico2 – driven by interaction with macro/pico
Pico->macro1-macro2, Macro1->macro2->pico – driven by interaction with macro/pico
Macro1->macro2->macro1(or 3) – not due to the existence of the pico and mostly following the behavior of macro only system.
If we would like to log the macro/macro, pico/pico and macro/pico performance separately, we should clearly define the following (assuming no pico to pico HOs):

1. Define a macro/macro short ToS as: the short ToS occurrence at a macro associated with both hand-in from and hand-out to a macro cell(s) (the case: macro1-> macro2->macro1 (or 3))
2. Define a pico/pico short ToS as: the short ToS occurrence at a pico associated with both hand-in from and hand-out to a pico cell(s) (the case: pico1 ->pico2->pico1(or 3)).

3. Number of the macro/pico short ToS = Total number of short ToS (occurrences)– Number of macro/macro short ToS – Number of pico/pico short ToS
4. Macro/pico short ToS rate =  (Number of the macro/pico short ToS) ÷ (Total number of successful macro-pico & pico-macro HOs)
5. Macro/macro short ToS rate = (Number of macro/macro short ToS) ÷  (Total number of successful macro-macro HOs)
6. Pico/pico short ToS rate = (Number of pico/pico short ToS) ÷  (Total number of successful pico-pico HOs)

7. Overall short ToS rate = (Total number of short ToS) ÷  (Total number of successful HOs)
Note 1: the per UE per second short ToS metrics can be applied to the above equations and yield the same short ToS rate results similar to the HO failure rate calculation as shown in section 5.4.2 of [2].
Proposal 6: RAN2 is kindly suggested to evaluate categorizing the ToS measurement to facilitate better observations on ToS behaviors.
8. Conclusions
In order to have better support to the next phase large scale simulations, we have the following proposals: 

Proposal 1: Include ABS into the simulation with a fixed ABS pattern used initially.
Proposal 2: Include DRX into the simulation with a set of basic configuration parameters used initially.
Proposal 3: RAN2 is kindly suggested to evaluate the need to have more detailed HOF modeling in state 2.

Proposal 4: RLF should be eventually modelled into the simulation. Companies should be allowed to use more advanced modeling.
Proposal 5: RAN2 is kindly suggested to identify a reasonable cell identification delay and apply it into the large scale simulation.

Proposal 6: RAN2 is kindly suggested to evaluate categorizing the ToS measurement to facilitate better observations on ToS behaviors.
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