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1. Introduction
During the RAN2 meeting #75, it is decided to come up with background and IM traces for eDDA WI. In this contribution, we collected background and IM traffic over an LTE network, analyzed the traces, and provided the CDFs.
2. Background Traces
We used HTC Thunderbolt with Android 2.2.1 OS. Device was at a fixed location and always using LTE Network (device never switched to 3G). For packet capturing, we use Shark software at the device. Shark captures Layer3 packets both in downlink and uplink. During testing, we run Skype, Gtalk, Weather, Twitter, Stock updates for a trace length of 24 hours. We collected traces for 5 different days so that we can have 5 different traces. During trace gathering there was no active user using the phone.
2.1 Downlink Inter-Arrival CDFs

[image: image1.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

Interarrival Time in seconds (log scale)

CDF

DL Packet Interarrival Times


Figure 1: CDF of DL Packet Inter-arrival Times for Background Traffic on 5 Different Traces
Observation 1: We see a macro level trend on DL background traffic inter-arrival times. 
(a) ~4-8% of the packets are bundled for DL transmission.
(b) ~20 % of packets have inter-arrival time of 30ms.
(c) ~10% of packets have inter-arrival of 60ms.
(d) ~10% of packets have inter-arrival of 90ms. 
(e) ~30% of the packets have an inter-arrival varies between 100-300ms. 
2.2 Uplink Inter-Arrival CDFs
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Figure 2: CDF of UL Packet Inter-arrival Times for Background Traffic on 5 Different Traces
Observation 2: We see a macro level trend on UL background traffic inter-arrival times. 

(a) ~20-40% of the packets are bundled for transmission.
(b) The rest various between 1-500 sec except about 20% of packets have an inter-arrival between 100-500ms.
2.3 Downlink Packet Size CDFs
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Figure 3: CDF of DL Packet Size for Background Traffic on 5 Different Traces
2.4 Uplink Packet Size CDFs
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Figure 4: CDF of UL Packet Size for Background Traffic on 5 Different Traces
Observation 3: Generally, packet size for background traffic tends to be small.

(a) ~85% of the DL packets are smaller than 100 bytes. 
(b) ~ 65% of the UL packets are smaller than 100 bytes; ~20% of packets are between 150-200 bytes.
2.5 Fitting CDFs of Inter-arrival times to known distributions 

We used MATLAB’s distribution fitting tool to find an appropriate match for the inter-arrival times CDF. Distribution fitting tool tries to match the given input data to a distribution. Below, we present the output of the distribution tool in Figure 5. We picked the closest fitting distributions available. (i.e. Lognormal, Weibull, Exponential)
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Figure 5: Fitting DL Inter-arrival CDFs to known distributions for background traffic
From Figure 5, it can be seen that none of the distributions are a good fit for the CDF of DL packet inter-arrival times for background traffic. We don’t think that CDF of inter-arrival times can be modelled with a known distribution.
Proposal 1: Background traffic can be represented using CDFs provided in this document. 
3. IM Traces
We used LTE Pantech USB Dongle connected to a laptop with Windows 7 OS. Laptop was at a fixed location and always using LTE Network. For packet capturing, we used WireShark software. Wireshark captures Layer3 packets both in downlink and uplink. During testing, we run following applications separately (only background traffic activity) 
· Gtalk (buddy list around 20 contacts)

· Yahoo IM (buddy list around 20 contacts)
We collected 24 hour trace. 
3.1 Downlink Inter-Arrival CDFs
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Figure 6: CDF of DL Packet Inter-arrival Times for IM Traffic
Observation 3: Yahoo Messenger and Google Talk do not show similar background traffic characteristics.
Google Talk traffic is almost entirely observed in one TCP stream, which includes Keep-alive messages and also other status query and response messages all merged into 1 stream.

Yahoo Messenger traffic is made up of 2 TCP streams, one sent on port 5050 and chiefly made up of keep-alives as shown below and the other an HTTP stream of SIP messages and signalling protocol. The two different streams can be seen below.
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Figure 7: CDF of Individual TCP streams in Yahoo IM traffic
3.2 Uplink Inter-Arrival CDFs
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Figure 8: CDF of UL Inter-arrival Times for IM traffic
3.3 Downlink Packet Size CDFs
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Figure 9: CDF of DL Packet Size for IM Traffic
3.4 Uplink Packet Size CDFs
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Figure 10: CDF of UL Packet Size for IM Traffic
Observation 4: Even the characteristics of individual IM clients are different; they follow the overall macro trend of background traffic activity (i.e. ~20-30% DL packets are bundled)
3.5 Fitting CDFs of Inter-arrival times to known distributions 
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Figure 11: Fitting DL Inter-arrival CDFs to known distributions for Yahoo Messenger
From Figure 11, it can be seen that none of the distributions are a good fit for the CDF of DL packet inter-arrival times for Yahoo messenger. We don’t think that CDF of inter-arrival times can be modelled with a known distribution.
Proposal 2: Since Yahoo Messenger and Google Talk do not show similar traffic characteristics, a single model for all IM traffic cannot be used thus IM traffic can be represented using individual CDFs of both IM clients.    
4. Conclusions
Proposal 1: Background traffic can be represented using CDFs provided in this document. 
Proposal 2: Since Yahoo Messenger and Google Talk do not show similar traffic characteristics, a single model for all IM traffic cannot be used thus IM traffic can be represented using individual CDFs of both IM clients.  
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