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1. Introduction

In order to keep the activity on TR 22.801 grounded on real-world issues, we consider it is important to take into consideration real world data, if and when available.

This contribution provides some informative data towards this direction
· Example of impact of PS signalling to the network: this shows the incidence of PS signalling in the overall power budget of base stations

· Example of predominance of PS calls in networks where smartphones are present, even in limited proportion

· Some statistics for smartphones

· Data call duration

· Volume of data calls

· Inter-arrival time of data calls
The goal of including this data in TR 22.801 is to characterise the impact of smartphone data traffic on the network, which will help in identifying ways to mitigate this impact, including the use of existing network features and the creation of new enhancements.
2. Discussion

2.1 Impact of PS signalling to the network 

Qualcomm ran the following analysis via monitoring network performance counters at urban RNCs of two different operators across multiple days. Network resource utilization, traffic, and signaling counters are analyzed.

2.1.1 Breakdown of DL power at the base station

Some key data and findings are that, for the 10% of the cells that are the most heavily utilized,
· In an analysis of 600 cells, 34% of DL power is used for signaling 
· PS Signaling accounts for 50% signaling volume, 17% of DL power 
· Other signaling (registration, voice, SMS) accounts for another 17% of DL power
In other words, PS Signaling accounts for a very significant part of the signaling volume/impact, when compared to, for example, voice calls.
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Figure 1. DL power utilization

2.1.2 Smartphones have greater impact than other devices
Another very relevant finding is that smartphones have an impact on the UMTS that is “higher” than what their penetration in the network would suggest. 

In other words, as showed for example by the following picture, even a modest penetration (16%) of smartphones causes a very large presence (59%) of PS Calls. 

The following picture presents data collected using OSS performance monitoring tools in urban RNCs of selected networks.
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Figure 2. Device penetration & PS Call Count

2.2 Data mining of field results 
The following results represent statistics for all devices in the selected RNC’s collected over a 24-hour period.
2.2.1 Distribution of PS Call Duration
The following picture shows a distribution of typical duration of PS calls generated by smartphones. As expected, PS calls are “short”. Additionally, the impact of the fast dormancy procedure is very visible.  Fast dormancy here refers to the behavior of pre-R8 terminals, which, upon completion of a data exchange procedure, would autonomously go into a dormant state, thus releasing the RRC connection.  
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Figure 3. Distribution of PS Call Duration

2.2.2 Data Volume of PS Calls
The following picture shows instead a distribution of the data volume of PS calls. A large majority of calls is of very small volume: for both examples, a high percentage of calls transfer one kilobyte of data or less.  This behaviour is typical of prevailing smartphone applications such as push e-mail, social networking and instant messaging
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Figure 4. Distribution of PS Call Volume

CDF: Cumulative Distribution Function

PDF: Probability Density Function

2.2.3 Inter-arrival time of PS Calls
Finally, the following picture shows a distribution of inter-arrival times of PS Calls within a cell. 
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The red curve shows CDF of call inter-arrival time (secondary y axis).  The purpose of the vertical red line is to show that ~50% of calls occur within 60 seconds of the previous one. The plot shows how “chatty” the smartphone traffic is. 

3. Conclusion

We propose to include the content of section 2 in an appropriate section of TR 22.801.

It can be concluded that the traffic and signalling load from smartphones is very different than the load from ordinary phones, specifically:

· PS Signaling accounts for a very significant part of the signaling volume/impact, when compared to, for example, voice calls.

· Even a modest penetration of smartphones causes a very large presence of PS Calls. A large majority of PS calls is of very small data volume and very short duration.
· Approx 50% of calls occur within 60 seconds of the previous one. This has relevance to dormancy timer duration.
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