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1 Introduction

During RAN1#74bis there was some discussion regarding system simulations for evaluation of time dilated UMTS in comparison with normal UMTS. This document discusses the aspects that are important to capture with the system simulations and the range over which system performance should be evaluated.
2 Discussion

Traditionally, both full buffer and bursty traffic simulations have been used for evaluating potential new features in RAN1. System simulations may be used to provide insight into several aspects of performance:

1. For some types of features, it is useful to enhance an evaluation of link gain by examining link performance in the context of C/I distribution. This can help place e.g. schemes which offer a benefit at a particular C/I point into context

2. For some types of features, it is interesting to evaluate how much additional system capacity can be provided by the feature. In general, operators wish to provide users with a defined minimum experience, hence capacity gains should be evaluated in terms of the amount of additional offered traffic that can be served whilst continuing to meet a user quality target.
3. For some types of features, user experience gain is of interest. User experience in this context is how much throughput the user receives on average during his interaction with the network, and depends on both how much throughput the user receives during TTIs in which he is scheduled and when and how often he is scheduled. The user experience will depend on how many other users are being scheduled. Thus, user experience should be compared at equal levels of offered traffic. It should be noted that per scheduled TTI user throughput is not the same thing as user experience, since it does not consider how often the user is scheduled.
For evaluations of aspect (1) above, Full Buffer simulations are useful and have been used often by RAN1 in the past. 
In terms of evaluating user experience, in Full Buffer simulations user throughput is just directly proportional to cell throughput. However in a real network, user experience is heavily influenced by the dynamics of arriving data packets and intercell interference. In a packet data simulation, packets near the cell centre will be completed relatively quickly compared to packets near the cell edge; thus the distribution of active users will be biased towards the cell edge, which will influence call throughput statistics. Also, an increase or decrease in packet call throughput will influence neighbor cell interference statistics, which will in turn impact the packet call statistics. 
Since user quality is not fully captured with Full Buffer when examining time dilated UMTS, Full Buffer is not suitable for evaluating capacity benefits.

Furthermore, where it is important to evaluate user experience and capacity gains as opposed to link benefits, the traffic scenario should be properly taken into account. In practice, networks are never loaded in such a manner that the TTI utilization is 100%, or even approaching 100%. High TTI utilization will imply poor user experience for many users. Furthermore, typically the loading level is only large in a small proportion of cells.

Full Buffer models a scenario in which every cell is heavily overloaded, and thus attempting to consider any metric of user experience with Full Buffer is evaluating experience in a highly unrealistic scenario in which, in practice, most users would experience unacceptably poor quality.

Time dilated UMTS is not a feature that is aimed at improving link efficiency, and therefore the aim of system simulations is evaluation of (2) and (3) above. Thus, bursty simulations are relevant for time dilated UMTS, and the metric of user experience should be packet call throughput.

Another parameter of interest may be the range of offered load values over which bursty traffic is evaluated. Figure 1 shows user experience vs offered traffic load level for Band VIII, PA3, 5MHz UMTS.
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Figure 1 User packet throughput vs offered load for 5MHz UMTS
The figure indicates that above 2Mbps offered load, the 5th percentile packet throughput becomes very poor and the 50th percentile deteriorates rapidly

3 Conclusion

Based on the discussion in this document, the following is proposed:
Proposal: For evaluating time dilated UMTS, system simulations of bursty packet data should be used, focusing on a range of offered load from 0 to 3/N Mbps and a quality target of 1Mbps 5th percentile user throughput
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