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1. Introduction

This document proposes a traffic model that can be used for the evaluation of the system performance of Enhanced Uplink DCH and compare with the existing Rel-99 UMTS system performance.  The proposed model is a generic model, which can be configured in order to vary the bitrate and burstiness. The model is described in the next section.
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The source traffic model is shown in Figure 1. Similar to other models it defines a packet call arrival process and within each packet call a datagram arrival process. In this proposal we do not specify a packet session arrival process, that is the birth and death process for themodel in Figure 1, since we simply assume that packet calls are generated indefinetely (for the duration of the simulation). One may however specify a limited number of packet calls withing a packet session together with an arrival probability.
For the packet call arrival process we specify the packet call (time) duration and the reading time ( the time between packet calls). The reading time starts at the successful transmission of all datagrams generated during the previous packet call to emulate a closed loop transmission mode; we imagine that the application running on the UE will await acknowledgement from the network peer. Most significantly, this is a measure to ensure burstiness in the UE transmissions since it avoids excessive UE buffer accumulation, and hence continuous-like transmission, during the simulation. For the datagram arrival process we specify the packet size (bits) and the interarrival time between datagrams.
The model for this is largely derived from the so-called "Gaming" measurements [1], and therefore originally using the empirically derived distributions specified therein. However, partly as a consequence of the closed loop modelling in Figure 2 and for emulating future services with higher bitrates the distributions were modified slightly. For the packet call distributions, both the packet call duration and reading time have exponential distributions. The datagram size is set to a fixed value and the datagram interarrival distribution is a lognormal distribution. An example of the distribution is shown in Figure 3. 
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The model is very general and can be adjusted easily in terms of required data rates and burstiness by changing the datagram size and the mean datagram interarrival time, equivalently the mean reading time. Table 1 shows an example of the parameter settings.

Parameter
Value
Comment

Mean packet call duration
5 s
Exponential distribution

Mean reading time
5 s
Exponential distribution

Datagram size
576 bytes
Fixed

Mean datagram interarrival time
40 ms
Log-normal distribution

Resulting mean data rate during packet call
115 kbps


Table 1 Example parameter settings and resulting data rate.

The burstiness results mainly from the datagram interarrival time and the packet call reading time, while the bitrate results from the interarrival time and size of the datagrams.
3. Conclusions
In this paper we have presented a data traffic model which we propose to be used in evaluating the proposed schemes for Enhanced Uplink DCH vs. current rel99/rel4/rel5 systems. The benefit of the proposed model is that it is a generic model, which can be configured in order to vary the bitrate and burstiness. Since can be assumed that the proposed schemes might vary in a sense that certain schemes give more gain if the traffic models is very bursty, while in other schemes it might be in the contrary, it is important that before selecting the traffic model it is ensured that the agreed traffic model is such that it is possible to compare different schemes looking at both low and high level of burstiness in the traffic model . 

If the proposed traffic model in this paper can be agreed, the section 2 from this paper is proposed to be added to the TR 25.896 Annex , section A.5 Traffic models.
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Figure � SEQ Figure \* ARABIC �3� Packet interarrival time distribution for 40 ms mean interarrival time. The packet interarrival distribution is log-normal. Troels can we have this one without the yellow background?








Figure � SEQ Figure \* ARABIC �2� A simple modeling approach to include closed loop transmission mode - the 'reading time' only starts after the UE RLC buffer has been emptied.





Figure � SEQ Figure \* ARABIC �1� A source packet data model with packets (datagrams) arriving as part of a packet call. The model is specified at these two levels. Additionally, the model could be specified by a packet call session arrival process, however, for this simple model packet calls are generated indefinitely. 








