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1 Introduction
A new study item on possible additional TDD configurations was approved in [1]. One of the objectives is to study the co-existing with adjacent standalone LTE TDD operations in the same band. In this contribution, we go over the RAN4 conventional methodologies for co-existence study.

2 Methodologies for co-existence study

In RAN4, two approaches have been widely used so far to evaluate the co-existence study between two systems. 
· The first one is a deterministic calculation method, which provides for a given system the relationship between the required separation distance (path loss) or spurious emission level for a given set of transmitter, receiver parameters and propagation model. In the calculation, only maximum transmission power of aggressor, noise floor of victim system, antenna gain, propagation model and ACIR (Adjacent Channel Interference Ratio) are taken into consideration as shown in following formula:

Required path loss (dB)
=      Maximum transmission power of aggressor (dBm)

+  Tx antenna gain of aggressor (dBi) + Rx antenna gain of victim (dBi)
- ACIR (dBc) - acceptable interference level of victim (dBm)                                      

The required separation distance could be derived according to the required path loss obtained by the above equation and the corresponding propagation model. A 0.8dB de-sensitivity criteria, which is equal to thermal noise minus 7dB, is considered for acceptable interference level of victim in RAN4.
The required path loss and separation distance derived in this approach are used to cope with interference in invariable worst case. Consequently, the deterministic calculation approach is recognized to be pessimistic in some cases. 
· The second one is the Monte Carlo simulation method, which is based on statistical system level simulation and provides a probability of interference for the given set of TRX parameters, a deployment and power control model. In the Monte Carlo simulation, many snapshots are considered. For each simulation snapshot, users are randomly dropped in the predefined deployment scenario. In RAN4 Monte Carlo simulation, round robin schedule and full buffer traffic are used for co-existence study. The effect of each interferer upon the victim is determined using mean path loss, slow fading, transmission power, antenna gains, TRX characteristic and frequency separation. The victim’s wanted signal strength is calculated based on the transmit power, antenna gains, mean path loss and slow fading. When using Round Robin scheduler, full buffer traffic shall be simulated. The outcome of such simulation is presented in terms of throughput reduction in percentile relative to the reference throughput without external interference, for both cell average throughput and the 5% cell edge throughput. Typically, a 5% throughput loss compared with the reference throughput without external interference in terms of cell average and cell edge throughput is the criterion to determine whether there is a co-existence issue. 
If a sufficient number of snapshots are average in the Monte Carlo method, the probability of a certain event occurring can be of high accuracy. Hence the Monte Carlo method generally provides more realistic results in co-existence assessment.
3 Conclusions
In this contribution, we provide some general introduction on the conventional RAN4 methodologies for co-existence study. These methodologies can be used for the study on the possible additional TDD configuration.
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