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1 Introduction

In RAN2#75bis meeting, traffic traces for a variety of applications have been provided by companies [1][2][3][4] and the use of these traffic traces has been extensively discussed. Generating traffic traces is the first step of this WI and it is the key to identify potential problems so that appropriate traffic model can be used to generate traffic for simulation. For the WI of “RAN enhancements for diverse data applications” background traffic has been prioritised to analyse its effect on NW signalling overhead and UE battery consumption. Background traffic has been classified in TR 36.822 as heavy background and light background traffic. Because Skype traffic is considered as a representative of heavy background traffic, in this document a close model for Skype traffic is attempted. 
2 Discussion
The trace used for this study was generated by Skype application running on an Android smartphone. The trace was collected for about 5 hours. Throughout this period, neither calls were made nor were received and hence, the trace collected represents purely the background traffic from the Skype application. The trace as presented in [2] and also part of TR36.822 is used for this purpose.
For the statistical analysis, we considered packet inter arrival times for uplink as well as downlink. In Figure 1, we have plotted the packet inter arrival times on the downlink and packet length (in bytes) is shown in Figure 2. From Figure 2, we can observe that there are certain packet lengths, for example 1426 bytes, which are significantly different from typical packet lengths and also occur with some period. We analyzed the IP address and port numbers for those packets and found that those packets belong to TCP port number 5228 and the IP address belongs to Google Inc. These periodic packets exchanged by Android smartphone with Google server are because of data update with Android market and/or keep alive as discussed in [1][5]. Because these packet lengths are atypical and don’t belong to the Skype application, the corresponding inter arrival times of those atypical packet lengths have been removed from the original packet inter arrival times trace for the analysis. 
The empirical density of the pruned packet inter arrival times was observed to be roughly a Gamma distribution. A Gamma distribution, shown below, is characterized by specifying two parameters, namely, the scale parameter θ and the shape parameter k.
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  for x ≥ 0 and k, θ > 0.
We estimated the scale parameter θ and the shape parameter k for both UL/DL packet inter arrival times and the findings are shown in the figures below.
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Figure 1: Downlink packet lengths
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Figure 2: Downlink inter arrival times

Figure 3 compares the fit of the Gamma distribution (θ=77.5, k=0.135) to the downlink packet arrival process. Note that the arrival process corresponds to the filtered data, after removing the atypical packets. The different black curves represent multiple sample paths (realizations) of the estimated Gamma random variable.
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Figure 3: Gamma (θ=77.5, k=0.135) fit to the DL inter arrival times

The UL inter-arrival times are shown in Figure 4 while Figure 5 compares the fit between the Gamma distribution (θ=70.5, k=0.115) and UL inter-arrival process. The different black curves represent multiple sample paths (realizations) of the estimated Gamma random variable.
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Figure 4: Uplink inter-arrival times
[image: image7.emf]
Figure 5: Gamma (θ=70.5, k=0.115) fit to the UL inter arrival times
3 Conclusion
This analysis presents a possible way forward in modeling Skype background traffic which is representative of heavy background traffic. We think that the Gamma distribution with suggested parameters for DL and UL is a possible fit. With some validation of the results presented, we could have a reliable probability distribution to characterize background traffic generated by Skype which can be used in simulation for generating traffic similar to Skype.
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