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On System Performance Evaluation Method for WIDER
1 Introduction
The study on WIDER at system level has been started (see e.g. [1], [2] and [3]), and some concerns have been raised about the working assumptions on system level simulations and the approach to analyze system performance gains (see [4]). This is partly due to the lack of common agreements and explicit specifications on the system performance evaluation method in the WIDER Technical Report.
This contribution contains some discussions and proposals on how to evaluate the throughput gains of WIDER and possible impacts of WIDER on legacy speech service at system level.
2 CS traffic loads
In previous contributions on system performance evaluation of WIDER, the CS traffic loads were set to give 2% blocked calls across all network configurations and pulse shapes, regardless of the call qualities. As a consequence the percentages of bad quality calls were rather high, especially in WIDER-1. This is considered a bit unrealistic in legacy speech service.
In fact, one of the compatibility objectives of WIDER is to maintain the voice quality of legacy speech service. In section 4.2.1 of [5], the minimum call quality performance has been defined as fulfilling the following two criteria:

1) Blocking criterion: blocked calls < 2 %.

2) Quality criterion: for WIDER-2 and WIDER-3, average call FER < 1% for at least 95% users; for WIDER-1, average call FER < 2% for at least 95% users.

The minimum call quality performance should be viewed as a hard restriction when setting the traffic load of legacy speech service for the reference pulse shape. A simulation run with the CS traffic load breaking any of the two criteria for minimum call quality performance would make the simulation results not very useful to be taken as a reference, and would be of less interest to operators.
Given the above understandings, two possible ways exist in evaluating the impacts of WIDER on legacy speech service:
1) The CS traffic load for the reference pulse shape is set to the maximum load fulfilling the minimum call quality. The CS traffic load for the wide pulse shape is then set to the level where the rate of blocked calls is equal to that in the reference case. In this way the difference in average call FERs shows the impacts of WIDER on legacy speech service.

2) The CS traffic loads both for the reference pulse shape and for the wide pulse shape are set to the maximum loads fulfilling the minimum call quality. In this way the difference in CS traffic load (the spectral efficiency as defined in the MUROS Technical Report) shows the impacts of WIDER on legacy speech service.
Both methods listed above can be used to set the CS traffic loads while maintaining the minimum call quality. But the latter has the advantage of independent simulation settings for the reference pulse shape and for the wide pulse shape, making it possible to run all simulations simultaneously. So it is proposed to use the second method to evaluate the impacts of WIDER on legacy speech service.
Furthermore, it is proposed to follow the working assumptions agreed in the MUROS Technical Report in defining the quality criterion (i.e. to base the threshold of the average call FER on channel types, rather than on specific network configurations). This would make it possible to see the call quality directly perceived by end users. Note that the FER thresholds were relaxed in the MUROS study due to multiplexing two users on one slot, and this is considered not necessary in legacy speech.
The proposed definition of Minimum Call Quality Performance is as follows:
1) Blocking criterion: blocked calls < 2 %.

2) Quality criterion: average call FER < 1% for at least 95% users in case of FR channel type; average call FER < 2% for HR channel type.

3 PS traffic loads
In [5] it was proposed to set the PS traffic load for the reference pulse shape to saturation (the rate of newly arriving PS calls equaled the rate of ending PS calls), and then set the PS traffic load for the wide pulse shape to be equal to that for the reference pulse shape.

The “saturated” traffic load as defined above could be considered as the worst case traffic load provided by the network. Setting the load to saturation is a good way to view the peak performance of the whole system, and also to evaluate the impacts of PS service to legacy speech service. The key is to evaluate the system performance in busy hours.

So, to better understand the PS performance of a wide pulse shape and the impacts on legacy speech service, it is natural to set the PS traffic loads both for the reference pulse shape and the wide pulse shape to saturation. This is a realistic assumption in real networks, because if the wide pulse shape is to bring positive throughput gains, more PS calls will be allowed in the network in busy hours.

The proposed PS throughput gains evaluation method is as follows:

1) The system is loaded with the PS traffic load set to saturation, and with the usage of the reference pulse shape.

2) The system is loaded with the PS traffic load set to saturation, and with the usage of the wide pulse shape.

3) The performance in terms of throughput (kbps/TS) is compared against each other to obtain the gain. The throughput can be the arithmetic mean throughput across the whole network, or the throughput at the 10th, 50th and 90th percentile in the collected throughput cumulative distribution statistics (as proposed in [5]). In both cases it would be interesting to see the whole CDF plots regarding throughput statistics, rather than just some specific points on them.
4 Conclusion
In order to make it easier to compare the system level simulation results of WIDER from different companies, it is proposed to insert a sub-clause called “System Performance Evaluation Method” into the WIDER Technical Report, and to discuss and agree on the contents of this sub-clause based on the working assumptions raised in this contribution.
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