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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. 

Several companies have presented ideas on how an accurate link-to-system model for SAIC could be designed, e.g. [1]

 REF _Ref31629418 \r \h 
[2]

 REF _Ref31629419 \r \h 
[3]. Despite some differences, most of the presented ideas are 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. One question regarding the design of a reasonable link-to-system model is which parameters that must be included. On the one hand, in order to model the performance accurately it is important to make a detailed model, on the other hand it is important to keep the complexity of the model at a reasonable level. 

The purpose of this contribution is to investigate the DIR2 impact on SAIC burst level link performance in order to assess whether DIR2 need to be included in a link-to-system model or not.

2 Methodology

A number of link level simulations with two and three interferers have been run with a SAIC algorithm. The channel model was Typical Urban with ideal frequency hopping and mobile speed 3 km/h. Only co-channel interferers have been considered. The desired signal utilized TSC #0, while the interferers consisted of random bit streams. These simplifications are motivated by the fact that the purpose here is only to provide illustrative results as input for discussion, not to deliver a complete link-to-system model. Nevertheless, receiver impairments were included. 

Interference statistics (i.e., the burst power of the carrier and each interferer) and the number of bit errors were saved for each simulated burst, which made it possible to calculate C/I, DIR, DIR2 and BER (Bit Error Rate) for every simulated burst. Post-processing was then made which sorted the bursts into different bins depending on their C/I and DIR. Within each bin, a second discrimination was made depending on DIR2. For each {C/I,DIR,DIR2) bin, the BEP was calculated as the average BER over the bursts in the bin. Finally, bin BEP was plotted versus bin C/I for every {DIR,DIR2} combination.

The results are shown in Figure 1. Two DIR values are shown; 10 dB (meaning the bin where 9.5≤DIR≤10.5) and 0 dB (-0.5≤DIR≤0.5). For each DIR value, three DIR2 values are shown; 0 dB (-0.5≤DIR2≤0.5), 6 dB (5.5≤DIR2≤6.5), and infinite DIR2 (corresponding to a situation with two interferers). C/I bins are 2 dB wide, e.g., C/I=0 dB means -1≤C/I≤1.
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Figure 1. Raw BEP versus burst level C/I for a SAIC receiver with different burst level DIR and DIR2 values.

It can be seen that the curves form two groups, one for the curves with DIR = 10 dB, and one for the curves with DIR = 0 dB. This suggests that DIR is an important parameter in a link-to-system model.

Furthermore, for the case with DIR = 10 dB all the curves coincide, which shows that DIR2 has no impact on the SAIC burst level link performance. In fact, this also suggests that in this case it is enough with two interferers to model the SAIC performance, introduction of a third interferer does not affect the performance.

For the case with DIR = 0 dB, it can be seen that a DIR2 of 0 dB or 6 dB has no impact on the performance, while an infinite DIR2 (i.e. having only two interferers), gives slightly better performance. This suggests that three interferers might be needed to model the performance in this case, but the DIR2 should then have no impact.

3 Conclusion

The results in this contribution show that DIR2 has almost no impact on SAIC burst level link performance, while DIR and C/I have, which means that a link-to-system model should depend on DIR and C/I, but not on DIR2. Furthermore, for high DIR values it is enough to consider only two interferers, while for lower DIR values it might be necessary with discrimination on the number of interferers.

Finally, it should be noted that these results are for one specific SAIC algorithm, for other algorithms the situation might be another. It should also be emphasized that these results are only for co-channel interferers; how to handle adjacent-channel interferers is for further study. Some sort of adjacent-channel protection (attenuation of the powers) is needed, but it is probably not as simple as just set a certain protection, since this is also dependent on the DIR.
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