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SAIC System Capacity Results
1. Introduction

This contribution presents several revised results for SAIC system capacity that take into account both the mean and the standard deviation of the number of bit errors in determining the Frame Error Probability (FEP) in the second stage of link-to-system level mapping, and also a minor correction to our GSM system simulator
. The effect of the standard deviation of the number of bit errors was not taken into account in system capacity simulation results presented in Cingular’s prior contributions [1], [2]. We believe that our new results are more accurate, and when compared to our prior results they show slightly higher system capacity and SAIC capacity gain numbers. It is recommended that the results presented in this contribution be used in the SAIC Feasibility Study rather than the results presented in contributions [1] and [2].
This contribution also presents new system simulation results for Motorola’s conventional receiver. By this we mean that we used the burst C/I versus burst BER results for the first stage of the link-to-system level mapping from Motorola’s link level conventional receiver performance curves for configuration 2/3 at 40% FL for a synchronous network presented in Figure 6 of contribution [3]. Our previous conventional receiver results were based on burst C/I versus burst BER results for a Philips Semiconductor conventional receiver [1]. Since there seems to be some variation in conventional receiver performance, we thought it would be beneficial to understand the effect on SAIC capacity gain. 
2. Results

All results have been generated for the AFS 5.9 vocoder for Configuration 3 of the GERAN SAIC Feasibility Study [4]. System capacity is measured as the Frequency Load (FL) at which the 2% FER threshold is achieved at the 95th percentile point, where FER is calculated with a 1.92 second averaging window. SAIC capacity gain is calculated as the ratio of system capacity achieved with a SAIC receiver over system capacity achieved with a conventional receiver. 
Figure 1 shows the system capacity in FL for configuration 3 as the SAIC terminal penetration rate goes up from 0% to 100%. The results shown in Figure 1 are based on the Philips SAIC and Philips conventional receivers.  As the SAIC terminal penetration goes up the overall system capacity gradually starts increasing with the peak capacity obtained at 100% penetration. Figure 2 shows the gains in system capacity of a network with various levels of SAIC terminal penetration. The gains shown are with respect to a network with 0% SAIC terminal penetration (i.e. all terminals are conventional receivers). Capacity gain due to SAIC is not linearly related to SAIC terminal penetration. Hence, for low to moderate terminal penetration rates, SAIC is expected to provide its primary benefit in terms of immediate improvement in call quality (and GPRS data rate) of SAIC-enabled terminals, with the secondary benefit of modest system capacity gain. For high terminal penetration rates, SAIC is expected to provide both, improvement in call quality of SAIC-enabled terminals as well as large gain in overall system capacity.
In Figure 3 we compare our results with results presented by Motorola and Siemens in recent contributions to the TSG-GERAN #16 meeting [5], [6]. This comparison is not totally accurate because the results generated by Motorola and Siemens are based on FER averaged over the entire call duration while our results are based on FER averaged over 1.92 seconds. Another difference is that our results are based on Philips’ MIC algorithm while those of Motorola and Siemens are based on their own respective SAIC algorithms. Nevertheless, such a comparison is useful to validate the non-linear nature of the relation between SAIC terminal penetration and SAIC capacity gain. In spite of the difference in assumptions, all three sets of results show a similar non-linear relationship between system capacity gain and SAIC terminal penetration. Moreover, the comparison also indicates that SAIC capacity gain estimation is relatively independent of the FER averaging interval, as was also shown in contribution [7].
Figure 4 compares SAIC capacity gains obtained for two SAIC receivers with respect to the performance of two conventional receivers assuming 100% SAIC mobile penetration. The Philips SAIC receiver is shown to provide a 42.8% SAIC capacity gain w.r.t. the Philips conventional receiver. When compared to the better performing Motorola conventional receiver, the gain is reduced to 33.2%.  However, this latter gain is still reflective of a significant increase in system capacity. The TrellisWare SAIC receiver supports an approximate 110% increase in system capacity w.r.t. the Philips conventional receiver, and a 96% increase when compared to the Motorola conventional receiver. 
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Figure 1:  System capacity versus SAIC terminal penetration rate for Configuration 3
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Figure 2:  SAIC capacity gain versus SAIC terminal penetration rate for Configuration 3
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Figure 3:  Comparison of SAIC capacity gain with other results presented in GERAN
[image: image4.emf]SAIC Capacity Gain (for 2% FER @ 95th percentile)

42.8%

33.2%

109.9%

95.9%

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

120.0%

w.r.t. Philips Conventional Receiver w.r.t. Motorola Conventional Receiver

SAIC Capacity Gain

Philips SAIC Receiver TrellisWare SAIC Receiver


Figure 4:  SAIC capacity gain of two SAIC receivers w.r.t. two conventional receivers for 100% SAIC terminal penetration
3. Conclusion
In this contribution, we have presented some revised and some new SAIC capacity results for configuration 3. The SAIC system capacity results are still very promising and indicate that SAIC will give a significant boost in overall voice system capacity.  What is particularly noteworthy is that SAIC is seen to provide significant gains over the expected range of conventional receiver performance.
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� In the initialization part of the simulator, the effect of minimum call duration was not taken into account while calculating the initialization load resulting in the simulator running at a slightly higher steady state frequency load than desired. This error has been corrected.
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