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Link performance methodology for system level evaluations 
1 Introduction
There have been several discussions on how to model link level performance in system level simulations for the MUROS, VAMOS and WIDER studies, see e.g. [1], [2], [3] and [4]. 
Special attention has been given the L2S methodology for the wider pulse shape proposed for VAMOS and the wider pulse for the WIDER study.
Both the introduction of VAMOS and, on top of that, the use of a wider pulse shape needs more sophisticated modeling of the link performance than the conventional L2S mapping [ref].

In this contribution a new methodology for modeling the link level performance in system level simulations is described that integrates the link level simulator in the system level simulator. The advantage is that the L2S mapping is no longer a needed, and instead detailed interferer profiles are created on a burst-by-burst basis.
2 Methodology

To limit the execution time of the integrated link simulator the number of interferers has been limited.
2.1 Interferer types

Only co-channel and first adj-channel interferer is modeled by the link simulator. Thus, any higher order adj-channel interferers are discarded.
2.2 Oversampling

An oversampling of 4 has been used for evaluation of the link performance.
2.3 Limit of interferers

In a system simulation there are typically a significant number of interferers experienced by each radio link. Due to the frequency re-use of the system, interferers will generally have lower gains the longer the distance to the receiver. How different number and types of (e.g. co-channel and/or adj-channel) interferers impact the receiver performance is very dependent on the receiver architecture.
In conventional L2S mappings all interferers are typically converted to a corresponding co-channel interferer power and the L2S mapping only takes into account a total interferer power. For more advanced receiver architectures, utilizing e.g. some kind of interference suppression, this approximation is too coarse and the L2S mapping model need to be extended with i.e. the number of interferers, type of interferers and relative power of the interferers.
By integrating the link level simulator in the system level simulator the problem of correctly capturing these effects is no longer a concern. However, modeling all interferers in a system will require unnecessary processing power without adding value to the evaluation of the receiver performance.
To limit the number of interferer bursts that needs to be generated for each carrier burst the number of interferers of each class is limited to 3. ‘Class’ is here referring to any difference in Tx-characteristics between interferers and/or interferer types. Thus, a GMSK co-channel interferer would be classified as a different class compared to an APQSK interferer of SCPIR = 0 dB. Further, two AQPSK co-channel interferers of different SCPIR would also be classified as different interferer classes. Thus, in a typical voice scenario the minimum number of interferers modeled for each burst is 9 (3 GMSK co-channel, 3 GMSK adjminus and 3 GMSK adjplus). Further, in order to conserve interferer energy the interferers are scaled based on the residual interferer power of each class. If VAMOS allocations are present, this number is increased to 18, (3 AQPSK co-channel and 3+3 adj-channel).
In Figure 1 system level performance with and without (limit=20) a limitation of interferers in each class is shown. It can be seen that performance is minimal by limiting the number of interferers to 3.
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Figure 1. System level VAMOS performance with (limit set to 3) and with interferer limitation set to 20.
3 Conclusion

A new methodology for integrating a link simulator in the system simulator has been described. With this methodology there is no issue with modeling the receiver performance and thus no verification plots are provided. 
The methodology of the integration is however described, in particular the simplification of limiting the number of interferers for each burst to save processing power. It has been shown that the limitation to 3 interferers per interferer class do not impact the output from the system level simulation. 
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