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1. Introduction
Background traffic has been identified as a high priority use case for work on diverse data. Background data is characterized by long periods (several minutes) of inactivity followed by relatively short bursts (few seconds) of activity.  The short bursts are a result of an application performing a certain transaction, and then returning to inactivity when the action is complete.
In this paper, we argue that for synthetic modeling of background data, as well as improved understanding of background data, it is important to understand the nature of traffic bursts. In a companion paper, (R2-115179), we use the notion of traffic bursts to study signaling load. 

2. Background Traffic Metrics

2.1 Packet bursts and relevant metrics
The packet inter-arrival time and size cdf are the most important metrics for traffic. However, we argue that by introducing the concept of bursts, better insight about the traffic can be reached.

A new burst can be defined as beginning when there are not packets for a duration of “burst cutoff”. This is shown in Figure 1
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Figure 1: Illustration of traffic bursts

The metrics relevant to bursts are

1. Inter-burst duration (cdf): Time interval between the last packet of a burst and the next packet of a successive burst

2. Burst duration (cdf): Time interval between the first and last packets of the same burst

3. Burst size

a. Number of packets

b. Total bytes in burst

c. Above metrics collected separately for UL and DL

4. Burst origination: The first packet of a burst can be UL or DL. This effects whether the beginning of a burst will cause a  use of the paging channel (assuming RRC Idle is being used to save power)

5. Inter-arrival  times with burst (cdf): cdf of interarrival times of packets within a burst
2.2 Advantages of burst based modeling

Burst based modeling captures some additional and important metrics in addition to what a pure cdf based approach can do.
Burst modeling: In case of a pure cdf based approach, the number of packets within a burst can not be modeled correctly. For example, if the model requires 6 packets per burst, with 2 minutes between bursts, then a pure cdf based approach will never be able to attain exactly six packets in each burst (rather it will attain a random variable with mean six).

Burst origination: Whether a user coming out of inactivity has UL or DL initiated traffic directly affects the dimensioning of the paging channel (assuming inactive users are using RRC IDLE). This cannot be modeled using the pure cdf based approach.

Potential for simplified understanding of the traffic: Burst based traffic statistics provide a good “feel” for the traffic, and also can lead to easy estimation of signaling load (as shown in companion paper R2-115179)

Proposal 1: If synthetic models are used for background traffic, then the models should incorporate a burst based approach. The exact statistics needed to model bursts can be discussed further in RAN2.
3. Trace Statistics
 3.1 Trace collection environment

Traces were collected on an Android smartphone with HSPA+ supported on UE and network, and with WiFi disabled. The smartphone was in background mode, i.e. left on the desk without any user intervention. The following applications were running in the background.


a. Facebook

b. Twitter


c. NY Times


d. Google Finance


e. Foursquare


f. Groupon


g. Weather Channel


h. Gtalk


i. Skype
Traces were collected on the smartphone. It was observed that the phone entered RRC Idle mode during periods of inactivity.

3.2 Trace Results
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Figure 2: Packet arrivals cdf
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Figure 3: CDF of time between bursts (with different burst cutoffs)
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Figure 4: CDF of burst durations (with different burst cutoffs)
3.2 Observations based on Results

Inter-arrival time: The statistics of inter-arrival times on the low end are dominated by packets belonging to the same burst, i.e. the they belong to the same application operation. For example, 85% of the inter-arrivals times are less than 100ms apart.  At the high end, the statistics are dominated by periods of application dormancy. The inter-arrival time at the low end can be somewhat dependent on the round-trip latency in the network, and can be expected to be better in LTE than in earlier release HSPA systems (due to air interface as well as backhaul improvements in LTE).
Inter-burst time: The numbers were collected for a variety of different cutoff points for defining a burst. There is some variation as the burst cutoff changes, but a good ballpark estimate of the inter-burst duration can be inferred. 
Burst duration: Some bursts can be seen to be very short, (e.g. only a few 100ms). This is because these bursts involved only one or two packets generated by the application. The burst duration is also quite technology dependent, as the burst is stretched out in case of large round trip times.
4. Conclusions

We argued in this paper that a burst based modeling approach is beneficial for synthetic traffic modeling. 

Proposal 1: If synthetic models are used for background traffic, then the models should incorporate a burst based approach. The exact statistics needed to model bursts can be discussed further in RAN2.
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