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1. Introduction

Contribution [1] has pointed out that NetDisturb [2] is in fact a tool to inject error into a link connected by IP protocol and is equivalent to an analytical modelling of the delay and error.  The goal of the project of “Performance Characterization of VoIMS via HSDPA/HSUPA” is however to test the AMR/AMR-WB performance in UMTS with the updated air-interface and, as such, it requires simulation of sub-networks following the known physics[3]. In the following, we analyse the capability and feasibility of using analytical models for this project, such as NetDisturb.

2.  NetDisturb

NetDisturb [1] was used in the first project documented by current TR26.935. However, by looking into its description [2], we found that it does not perform simulation with network modelling,  rather  it  is a tool for testing the robustness of a connection between two internet devices, and, as such, it assumes that the laws of the error and delay statistics are known.  According to [2], NetDisturb provides the following:

· Duplication and Loss Laws

· It simulates a buffer at a router between the two ends of the connection. Loss/duplication occurs when the buffer is overflowed.

· Uniform probability determined by the distance between a lower bound and an upper bound for the loss/duplication.

· Periodic loss for given period value that is different for loss and duplication.

· Delay and Jitter Laws
· Uniform

· Exponential

Although those models allows for a usages by tuning a single parameter, it is as  much acceptable as it is used to inject error/delay events to test the performance of a client-server connection. This approach is equivalent to simulating error/delay events based on given formula. In the following we discuss the possibility of using this kind of analytical models for our project.

3. Analytical Models
The major impairment of the network can be categorized as error process and delay process. Both are consequence of the traffic pattern in the network and the switching mechanism in the network nodes.  Traditional approach to the traffic modelling is the Poisson distribution and exponential distribution. Both are based on short-range dependence assumption, i.e. Markov model. It is a handy approach in the sense of mathematical manipulation as well as of code implementation. Nevertheless, the recent research has shown that the exponential distribution is not appropriate for modelling the internet traffic [5], and it is questionable whether it can be used  for the modelling of the delay jitter [6].

When the inter-departure time is modelled as an event with exponential distribution [2], the implementation of the simulator normally starts with an i.i.d uniformly distributed random number 

0<u(t) <=1

The inter-departure time is then determined by tau(t)=ln[u(t)], where without loss of generality we have assumed unit mean to simplify the demonstration in the following.  By definition

E[(u(t)-m)(u(t+k)-m)]=0 for k>0,

where m=E[u(t)] is the mean of the random variable u(t). Specifically m=0.5 and the autocorrelation coefficient is a Kronecker function, and  u(t)  and u(t+k) are independent for k>0.  Following this, it is readily shown by means of Jensen’s inequality that

E[ln(u(t)/m)ln(u(t+k)/m)]=0 for k>0.

Therefore, we can conclude that the simulated inter-departure time is also independent for k>0.  Unfortunately, this predication cannot be confirmed by the computer experiment based on typical Internet traffic. In [4] we can see simulated inter-departure time with long-range dependence.

Beside the aforementioned difficulty, we are also encountered with the question on how to determine the value of the parameters in the model for the designated tests. As such value ought to bear physics underlying the stochastic phenomena, a simple analytical model does not have such capacity.
4. Recommendation

To obtain the proper delay process is the major design criterion of a core network simulator for the present project.  Based on the analysis given above, unlike the previous project of TR26.935, we recommend for the current project to use a simplified core network simulator, such as the one proposed in [4], instead of the analytical models.

5. Reference

[1] S4-050683 “Open Issues”

[2] http://www.omnicor.com/docs/NetDisturb%20Brochure-Omnicor.pdf#search='netdisturb'

[3] S4-579 “Working Document”

[4] S4-050691“Proposal of a IP/Core Simulator for the Performance Characterization of VoIMS”

[5] W. E. Leland, et. al “On the self-similar nature of Ethernet Traffic”, IEEE/ACM,  Tran. Networking, vol.2, no.1 pp 1-15, 1994.

[6] W. Matragi, et. al “Jitter Calculus in ATM Networks: Mutiple Nodes”, IEEE/ACM, Tran. Networking,  vol.5, No.1 Feb. 1997.
































































































PAGE  
1

