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Input for IM traffic model: 

Additional trace statistics 
1 Introduction

The GERANEMDA study item aims at improving the radio resource utilization by optimizing signaling procedures while minimizing the impact on battery lifetime [1].  Particular emphasis is on studying and improving the system in response to so called IM chat traffic. In this context it is crucial that the traffic model is sufficiently correct and generic. 
At GERAN#58 the sourcing companies re-submitted a paper with a mathematical analysis of IM chat trace statistics from one of the most popular chat clients in China [2].  The intention was to reopen the discussion on the traffic model since the current traffic model has not been able to identify problems observed in live networks [3,4].  The re-submitted paper proposes a model where the packet inter arrival time can be approximated to originate from two independent exponential distributions with average rates 0.56 and 0.036 and relative average weights 0.58 and 0.42.  One argument against this proposal was that it only reflects the behavior of a particular  IM chat client and as such is not sufficiently generic.

Therefore, it is of value with additional statistics from other live networks including traces from other chat clients in order to identify a way forward.  
2 Trace from live networks

Figure 1 shows recent traces from a live network with logging on the Gn interface as a function of a few different popular IM chat clients. For the sake of simplifying the comparison the CDF for the current GERANEMDA model as well as one of the original  CDFs (Shanto uplink) used in the mathematical analysis [2,5] are also included (labeled as Popular IM Chat 1 old). Note that new traces for this IM chat clients have also been collected – labeled as Popular IM chat 1 new.  
[image: image1.emf]10

-3

10

-2

10

-1

10

0

10

1

10

2

10

3

0

0.2

0.4

0.6

0.8

1

1.2

Packet Inter Arrival Time (sec)

CDF

Comparison of CDF for Packet Interarrival times for different IM clients

 

 

GERANEMDA model

Popular IM chat 1 old

Popular IM chat 1 new

Popular IM chat 2

Popular IM chat 3


Fig. 1, Comparison of packet interarrival time CDFs for various chat clients. 
First of all it can be observed that the old and new traces from the same IM chat client differ significantly (blue and purple traces). This can partially be understood from the fact that the newest traces were collected on the Gn interface with an 80% contribution from 3G traffic with shorter roundtrip times and hence faster response times. Another possible reason for the difference between the old and new traces is different versions of the client and server software.

Nonetheless, it is clear that also the new live traces have a significant amount of traffic with packet interarrival time on the order or less than seconds. In the current GERANEMDA model, on the other hand, the most significant portion of packets have an inter arrival time an order of magnitude higher (10-60 seconds) which strongly indicates that important adjustments to the EMDA model are required if we are to obtain meaningful results. It is the view of the sourcing companies that these contributions are crucial in any model is since they are on the same time scale as the TBF delayed release timers, which in turn affects, e.g., identifier usage as well as common control channel loads.  
In table 1 and in figures 2, 3, and 4, the curvefitting parameters of the collected CDFs using the proposed double distribution model (adding just a constant C3 to take the non-zero start in to account) are presented (with ti = 1/ i).
	
	C1
	t1
	C2
	t2
	C3

	Popular IM chat 1 old
	0,61
	1,43
	0,39
	27
	0

	Popular IM Chat new
	0,47
	0,11
	0,47
	3,12
	0,02

	Popular IM chat 2
	0,7
	0,9
	0,14
	8,7
	0,14

	Popular IM chat 3
	0,46
	0,23
	0,31
	8,33
	0,17


Table 1. Curve fitting parameters for the packet inter arrival time CDFs
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Fig. 2, Curvefitting comparison for Popular IM chat 2. 
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Fig. 3, Curvefitting comparison for Popular IM chat new.
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Fig. 4, Curvefitting comparison for Popular IM chat 3.
From the results it can be seen the proposed double distribution model is sufficiently generic to be able to model the CDFs for various chat clients with reasonable accuracy. In particular, in the table it can be seen that each client has its own optimal coefficients C1 and C2 as well as expected values of the short (t1) and long (t2) distributions.   
3 Discussion

Within the scope of the GERANEMDA study it is important that any proposed enhancement is future proof with respect to the nature of the packet interarrival times and should as such be able to function well under a broad set of conditions. The reason for this is two-fold 
(i) it is impossible to predict the evolution of the packet interarrival distribution of existing popular applications and 
(ii) no one knows which applications will be popular in the future nor their behavior. 
Given that the double distribution model is sufficiently generic to model the packet interarrival times of various clients it is therefore proposed to add this as a second IM model to the GERANEMDA study item. It is furthermore proposed to use the values obtained from the mathematical analysis of the original Popular IM chat traces [2] as a baseline but that the robustness of any proposed improvement should be studied by varying the fitting parameters C1, C2, t1 and t2.  The range within which the parameters should be varied is FFS. 
4 References

[1] DRAFT GERANEMDA TR 43.802  v.0.4.3

[2] GP- 130386, Input for GERANEMDA Simulation Assumptions: 

Analysis of QQ Chat Trace Statistics, Telefon AB LM Ericsson, ST-Ericsson SA
[3] GP-120683, Improving PDCH efficiency by expanding identifiers’ capacity, CMCC

[4] GP-130255, GERANEMDA conclusion in GP#57, SI rapporteur
[5] GP-111665, Trace Statistics for Instant Message Traffic, CMCC
1(5)
5(5)

