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1 
Introduction

RAN2 discussed the traffic scenarios and agreed to consider instant message as a scenario for study.

Some initial data and analysis considering QQ were provided in [1]. In this contribution, we further discuss the characteristics of instant message traffic using traces of MSN and propose a way forward for modelling.

2
Discussion
We captured the traffic of more than 100 UEs using instant messaging (QQ and MSN) on a UMTS network in a major Chinese city during a weekday. We present the statistics and characteristics of the application traffic and discuss how to model it.

2.1
Packet size and inter-arrival time
The observed distribution of packet size and inter-arrival times is provided in figures 2.1-1 and 2.1-2 below.
Figures 2.1-1/2.1-2: CDF of the size and inter-arrival times of uplink and downlink packets
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While the CDF of the size and inter-arrival times of instant message packet can provide useful information, the same CDF may result from rather different application behaviours and cause rather different impacts on UE battery and system efficiency. 

For instance, downlink packets which are server responses to user action messages will arrive close to uplink messages (as in Fig 2.1-3a) and will only prolong the active time for a few ms while the same number of downlink packets uncorrelated with user action messages (as in Fig 2.2-3b) could reduce the opportunities for DRX more seriously.

Figures 2.1-3: Two traffic patterns with the same influence on the CDF of inter-arrival times
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Also, the time distribution of the same number of packets of two different size may result in the same CDF while the mean throughput is changing (as in Fig 2.1-4a) or is constant (as in Fig 2.1-4b), which may lead to different system behaviours.
Figures 2.1-4: Two traffic patterns with the same influence on the CDF of packet sizes
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2.2
Synthetic modelling of instant message applications
Using public knowledge of the MSN protocol, we may categorise the traffic in the following functions:

-
user-related messages: the MSN user is sending/receiving a message or changing its own status or signature, (this kind of message only exists if the user is using his device or recently used it)

-
heartbeat messages: periodic polling by the MSN server (fixed period of 64s, may change depending on version)
-
other messages: the MSN user is receiving update of friend status (this kind of message also exists when the user is not using his device)
The CDFs of packet size and inter-arrival time for each type of traffic is illustrated in the figures below.

Figures 2.2-1/2: User-related message packet size and inter-arrival times
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Figures 2.2-3/4: Other message packet size and inter-arrival times
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The distributions of arrival times have significant differences between user-related and other messages e.g.
-
for uplink packets:

-
roughly 2x more user-related packets than other messages arrive between 100ms and 1s

-
roughly 2x less user-related packets than other messages arrive between 10s and 100s

-
for downlink packets:

-
roughly 2x more user-related packets than other messages arrive between 100ms and 1s
-
roughly 2x less user-related packets than other messages arrive between 1s and 10s 
The impact of user-related messages and other messages may be largely different on UE power consumption e.g.:
-
other message packets may have to wait for the next on-duration before transmission
-
user-related message packets can trigger a SR/BSR immediately and may prevent the UE from entering DRX

In addition, packets sizes are also very different, e.g.
-
for downlink packets

-
75% user-related message packets are 100 bytes large or less, but only 5% of other messages packets

-
<5% user-related message packets are between 100 and 500bytes, but 35% of other message packets

-
for uplink packets
-
33% of user-related message packets are 5 bytes, the smallest other message packet is 60 bytes

-
20% user-related message packets are between 100 and 500 bytes, but 70% of other message packets

It is preferable to also take into account these differences in order to obtain more realistic system behaviour.

3
Conclusion
We analysed the contents of instant message traffic (with MSN) captured in a real network. 

We noticed that user-related packets and other packets may affect UE power consumption differently and that the statistical distribution of their arrival times and size are significantly different.

Proposal: We kindly ask RAN2 to discuss the need of a synthetic traffic model distinguishing several types of IM protocol packets as suggested in this contribution.
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