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On link-to-system models for SAIC
1 Introduction

As part of the Single Antenna Interference Cancellation (SAIC) feasibility study, it has been agreed that system level simulations shall be conducted. When studying SAIC techniques on the system level, it is important to accurately model the link performance in the system simulator. This is since the interference is known to vary in a non-trivial manner from burst to burst and the link performance of SAIC receivers is usually strongly dependent on the interference environment. 

At the SAIC ad hoc #1 in Atlanta, several companies presented ideas on how an accurate link-to-system model for SAIC could be designed [1]
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[3]. Despite some differences, most of the presented ideas were based on the fact that the channel can be viewed as constant during one burst, which is a reasonable assumption in a synchronised GSM/EDGE network. In the discussion at the meeting, aimed at reaching an agreement on a common modelling technique, different pros and cons of the different proposals were conveyed. The final decision was to put the discussion on link-to-system models for further study. 

In this contribution the issue of defining a common link-to-system model is discussed, and some disadvantages of a common model are identified. Also, an approach is proposed that allows each contributing company to define a link-to-system model suitable for their specific SAIC algorithm while still guaranteeing reliable results.

2 Discussion

First of all, one should be aware of the limitations of system simulations. It is not possible to perform absolute comparisons of what system gains that can be achieved with different SAIC algorithms. To achieve this the whole simulator needs to be common in order to guarantee fair comparisons. This is since a system simulator is a very complex tool with different more or less simplified models of the reality. Depending on what system simulator is used, different absolute performance will be obtained, even though the same simulation parameters and assumptions are used. Fortunately, comparing absolute performance is not the purpose of the feasibility study. Rather, the purpose is to quantify approximately what system gains can be expected when SAIC is introduced in GSM/EDGE networks. Therefore, it should be enough to align the simulation parameters and conditions and be aware that slight differences in simulated absolute performance will occur.

A second thing to be aware of is that the design of an accurate link-to-system model is strongly dependent on the particular SAIC algorithm. Some SAIC algorithms are extremely good at cancelling single co-channel interferers, while others might be good in other interference conditions. One of the proposals at the SAIC ad hoc was to parameterise the link-to-system model by the Dominant Interferer Ratio (DIR). While this approach is good for some algorithms, it may be less suitable for others, since it implicitly assumes that the SAIC algorithm is good at cancelling a single interferer. This need not necessarily be true for all SAIC algorithms. For example, the adjacent channel interference cancellation technique presented by Nortel [4] seems rather insensitive to the number of interferers. It is also clear that the ability to cancel co-channel interference may be very different from the ability to cancel adjacent channel interference. Therefore, the link-to-system model should as a minimum distinguish these two. If the DIR alone is used to parameterise the link-to-system interface for an algorithm that is not good at cancelling single interferers, there is a risk that the behaviour of this algorithm is not captured by the link-to-system model, which in turn will give inaccurate system simulation results.
3  Proposal

With this in mind it is proposed that each contributing company defines an accurate link-to-system model for their specific algorithm and for the scenario under which the evaluation is performed. Further, each company should present results verifying that the link-to-system model works accurately and captures the link performance of the SAIC algorithm. One way to do this is to establish a number of agreed test scenarios where it must be shown that the link-to-system model maps the interference environment into the same performance as the link level simulation in the same scenario produces. The number of test scenarios must of course be limited in order to reduce the amount of work, but still it is important that they span the whole range of interference scenarios that might arise in a realistic network. The scenarios are for further study, but should be based on interference environment statistics from system simulations of the agreed network configurations [5] (or possible modifications agreed at GERAN #13).

4 Conclusion

As discussed above, we cannot expect to make comparisons of absolute performance from the output of the system simulations. The purpose of the feasibility study is rather to quantify approximately what system gains can be expected when SAIC is introduced in GSM/EDGE networks. Furthermore, by defining a common link-to-system model, there is a large risk that the link level behaviour of some algorithms is not fully captured in the system simulator. 

With this in mind the following approach is proposed:

· Each contributing company defines an accurate link-to-system model for their specific algorithm and for the scenario under which the evaluation is performed.

· A number of agreed test scenarios are established where it must be shown that the link-to-system model maps the interference environment into the same performance as the link level simulation in the same scenario produces.

· Each company presents results verifying that the link-to-system model works accurately and captures the link performance of the SAIC algorithm under these scenarios.
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