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Outage Probability due to SAIC for Legacy Terminals
1. Introduction

At the SAIC Ad-hoc meeting held on October 28-30, 2003, two contributions were presented ([1] and [2]) that discussed the issue of outage probability (or % bad calls) of legacy non-SAIC terminals (conventional receivers) when SAIC is introduced in the network. Contribution [1] showed that for a given load in the network, as the level of SAIC terminal penetration increases, the outage probability experienced by the non-SAIC terminals in the network also increases. Contribution [2] showed an opposite result with the proportion of bad quality calls experienced by non-SAIC users decreasing as SAIC terminal penetration increased for a given network load. 
In this contribution, we have attempted to resolve this issue by presenting our results for outage probability of non-SAIC terminals in the network as the level of SAIC terminal penetration increases. Results are generated for Configuration 3 [3]. Frame Error Rate (FER) statistics are collected by averaging over 1.92 second call segments. Outage probability is calculated at 2% FER. 
2. Results

Figure 1 below shows the outage probabilities in percentage experienced by non-SAIC terminals, SAIC terminals, and the total population of terminals for SAIC terminals rates ranging from 0% to 100% for a fixed traffic load equal to 50% FL in the network. Obviously, the 50% FL is too high for the lower SAIC terminal penetration rates, which is why the outage probabilities are large for those cases. For the 100% penetration rate, the outage probability falls below the target of 5%. 
Our results indicate that the outage probability experienced by non-SAIC terminals decreases as the SAIC terminal penetration rate increases. As the SAIC terminal penetration increases, it is believed that the downlink power control algorithm is able to drive down the power for an increasing number of mobiles. This can be seen in Figure 2, which shows the probability distribution functions of carrier power measured at the terminals as the SAIC terminal penetration rate increases from 0% to 100%. This decrease in power is believed to reduce the overall interference in the network as the SAIC terminal penetration increases, thus reducing the outage probability of non-SAIC terminals in the network. 
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Figure 1: Outage probability versus SAIC terminal penetration rate for 50% FL
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Figure 2: PDF of carrier power (dBm) for various SAIC terminal penetration rates
Thus, our results are very much in line with the results presented in contribution [2], which also indicates that the proportion of bad quality calls decreases as the SAIC terminal penetration rate increases. We are not sure why the results presented in [1] are the opposite from those in [2] and this contribution. The results in [1] were generated based on call-length FER averaging, while our results were generated based on 1.92 second FER averaging. The results in contribution [2] seem to be generated based on call-length FER averaging but they used a different codec (AMR7.4) and a different FER threshold (0.6%). For our results, we believe that call length FER averaging will not cause the outage probability of non-SAIC terminals to behave differently from the behavior shown in this contribution. 
3. Conclusion
In this contribution, we have presented results for the outage probability experienced by non-SAIC terminals as a function of the SAIC terminal penetration rate in the network. Our results indicate that as the SAIC terminal penetration rate in the network increases, the outage probability experienced by non-SAIC terminals decreases.
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