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1. Introduction

The following text proposals for TR 36.822 attempt to capture the inputs made to email discussion [75#34] on the statistical characterisation of the agreed traffic scenarios.

2. Text Proposal (Background Traffic Scenario)
4.2.1
A) Background Traffic


Background traffic refers to the autonomous exchange of user plane data packets between the UE and the network, generally in the absence of a specific user interaction with the device.  The packets often arise due to open applications (or processes that remain resident in the device memory) which require communication on a regular or intermittent basis with peer entities within the network.
The traffic is generally low in volume (i.e. it has a low mean data rate) and comprises packets that are often widely dispersed in time.  In observed scenarios with a relatively small number of open background applications and processes on a typical device, the mean volume of data (aggregated uplink plus downlink) ranges from approximately 5 Bytes/sec through to approximately 250 Bytes/sec.
Keep-alive behaviours may be present, in which case the observed packet inter-arrival durations will display an upper limit.  The exact characteristics of the traffic vary as a function of the particular applications that are open (or memory-resident).
Due to the observed range in behaviour, background traffic may be divided into two categories: “light background” and “heavier background” respectively.  Light background traffic corresponds to a mean data rate of ≤ 40 Bytes/sec, whereas “heavier background” corresponds to a mean data rate of >40 Bytes/sec.
Light Background

Figures 4.2.1-1 (downlink) and 4.2.1-2 (uplink) show cumulative distributions of packet inter-arrival times for several recorded light background traffic traces.
Figures 4.2.1-3 (downlink) and 4.2.1-4 (uplink) show cumulative distributions of the IP packet sizes (including IP headers) for the same recorded light background traffic traces.
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Figure 4.2.1-1:  Observed Light Background Traffic - Packet Inter-Arrival Time Distributions (downlink)
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Figure 4.2.1-2:  Observed Light Background Traffic - Packet Inter-Arrival Time Distributions (uplink)
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Figure 4.2.1-3:  Observed Light Background Traffic - Packet Size Distributions (downlink)
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Figure 4.2.1-4:  Observed Light Background Traffic - Packet Size Distributions (uplink)
Heavier Background

Figures 4.2.1-5 (downlink) and 4.2.1-6 (uplink) show cumulative distributions of packet inter-arrival times for several recorded heavier background traffic traces.

Figures 4.2.1-7 (downlink) and 4.2.1-8 (uplink) show cumulative distributions of the IP packet sizes (including IP headers) for the same recorded heavier background traffic traces.
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Figure 4.2.1-5:  Observed Heavier Background Traffic - Packet Inter-Arrival Time Distributions (downlink)
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Figure 4.2.1-6:  Observed Heavier Background Traffic - Packet Inter-Arrival Time Distributions (uplink)
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Figure 4.2.1-7:  Observed Heavier Background Traffic - Packet Size Distributions (downlink)
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Figure 4.2.1-8:  Observed Heavier Background Traffic - Packet Size Distributions (uplink)
3. Text Proposal (Instant Messaging Traffic Scenario)

4.2.2
B) Instant Messaging


Instant messaging traffic comprises a mix of user plane packets conveying the text data, along with application layer and/or transport layer protocol signalling to verify message delivery status.  Some instant messaging applications may also display keep-alive behaviours and may generate other background traffic specific to the application.
The traffic has a low mean data rate, with observed traces exhibiting approximately 50 to 100 Bytes/sec (for aggregated uplink plus downlink).

Figures 4.2.2-1 (downlink) and 4.2.2-2 (uplink) show cumulative distributions of packet inter-arrival times for several recorded instant messaging traffic traces.

Figures 4.2.2-3 (downlink) and 4.2.2-4 (uplink) show cumulative distributions of the IP packet sizes (including IP headers) for the same recorded instant messaging traffic traces.
[image: image9.emf]10

-3

10

-2

10

-1

10

0

10

1

10

2

10

3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Inter-Arrival Time (s)

CDF

IM: DL Packet Inter-Arrival Time Distributions

 

 


Figure 4.2.2-1:  Observed IM Traffic - Packet Inter-Arrival Time Distributions (downlink)
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Figure 4.2.2-2:  Observed IM Traffic - Packet Inter-Arrival Time Distributions (uplink)
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Figure 4.2.2-3:  Observed IM Traffic - Packet Size Distributions (downlink)
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Figure 4.2.2-4:  Observed IM Traffic - Packet Size Distributions (uplink)
4. Text Proposal (Gaming Traffic Scenario)

4.2.3
C) Gaming


Gaming traffic comprises data packets exchanged between a gaming device under user control and the network (e.g. with a gaming server).
Figures 4.2.3-1 to 4.2.3-4 show statistics of observed gaming traffic for the games listed in table 4.2.3-1.  Statistics related to games 1, 2 and 3 are derived from [2].
Table 4.2.3-1:  Listing of games
	Game
	Game Name
	Description

	1
	Open Arena
	A First Person Shooter (FPS) online game.

	2
	Team Fortress 2
	Another First Person Shooter (FPS) online game.

	3
	Dirt 2
	An online action game where several players race against each other in a virtual environment
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Figure 4.2.3-1:  Observed Gaming Traffic - Packet Inter-Arrival Time Distributions (downlink)
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Figure 4.2.3-2:  Observed Gaming Traffic - Packet Inter-Arrival Time Distributions (uplink)
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Figure 4.2.3-3:  Observed Gaming Traffic - Packet Size Distributions (downlink)
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Figure 4.2.3-4:  Observed Gaming Traffic - Packet Size Distributions (uplink)
5. Text Proposal (Interactive Content Pull Traffic Scenario)

4.2.4
D) Interactive Content Pull


Interactive content pull traffic covers a relatively wide range of usage scenarios in which the user is actively browsing for, and consuming, content via browsers or other web-centric or browser-embedded technologies and applications.  These may include for example HTTP web browsing, usage of online maps, browsing of social networking pages, usage of application stores and occasional download/playback of portions of audio or video media content.
The traffic has a relatively high mean data rate, with observed traces exhibiting between approximately 5 KBytes/sec and 64 KBytes/sec (for aggregated uplink plus downlink).

Figures 4.2.4-1 (downlink) and 4.2.4-3 (uplink) show cumulative distributions of packet inter-arrival times for several recorded interactive content pull traces.  Due to the large number of packets with small inter-arrival times, the fraction of packets having larger inter-arrival times is small.  In order to show these smaller fractions with better accuracy, Figures 4.2.4-2 (downlink) and 4.2.4-4 (uplink) show the same inter-arrival CDF data but using a logarithmic Y axis to plot (1-CDF).
Figures 4.2.4-5 (downlink) and 4.2.4-6 (uplink) show cumulative distributions of the IP packet sizes (including IP headers) for the same recorded interactive content pull traces.
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Figure 4.2.4-1:  Observed Content Pull Traffic - Packet Inter-Arrival Time Distributions (downlink)
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Figure 4.2.4-2:  Observed Content Pull Traffic - Packet Inter-Arrival Time Distributions (downlink, log-Yaxis)
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Figure 4.2.4-3:  Observed Content Pull Traffic - Packet Inter-Arrival Time Distributions (uplink)
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Figure 4.2.4-4:  Observed Content Pull Traffic - Packet Inter-Arrival Time Distributions (uplink, log-Yaxis)
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Figure 4.2.4-5:  Observed Content Pull Traffic - Packet Size Distributions (downlink)
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Figure 4.2.4-6:  Observed Content Pull Traffic - Packet Size Distributions (uplink)
6. Text Proposal (Update to References)

2.  References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
LOLA Project (Achieving Low-Latency in Wireless Communications), “D 3.3 Summary of the Traffic Measurements v1.0”. March, 2011. Available at http://www.ict-lola.eu/































































