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1. Introduction

During the course of the SAIC feasibility study, several system capacity estimates for networks equipped with SAIC capable mobiles have been made available (e.g. ‎[1]

 REF _Ref49313285 \r \h 
‎[2]). These prior contributions were limited to results for systems in which 100% of the mobiles were SAIC capable, for comparison with systems populated entirely with conventional receivers.

Results for systems only partially populated with SAIC capable mobiles are still needed however, to understand how a typical network will respond to the introduction of SAIC. This contribution attempts to address this question by showing system performance at various system loads and for different SAIC network penetration rates.

2. Penetration Study Results

Penetration study results are presented here for reference system configuration 2 ‎[3] which show the overall percentage of satisfied users as a function of system load for several different SAIC mobiles penetration percentages. In our study, a satisfied user was defined as a user that completed the call (i.e. was not dropped during the call) and which experienced an average frame error rate (FER) (over the duration of the call) of less than 2%. Straightforward call dropping algorithms were in place, dropping users if their signal quality was poor for an extended period of time. In addition the power control algorithm proposed in ‎[4] was applied.

All users in the system used links configured to AMR 5.9kbps operation. Table 1 (derived from Figure 1) shows the achievable system load for the different penetration rates when the required percentage of satisfied users is specified as 95%.
The following conclusions can be reached from the data:

· The overall system load does not increase linearly with penetration but rather appears to increase exponentially (see Figure 2). That is, the largest benefit to system capacity occurs when the fraction of SAIC mobiles operating in the network is relatively high.

· Even though capacity may be determined as the percentage load allowing an average of 95% or more of all users to be satisfied, there were observable differences in the fraction of users satisfied amongst the population of conventional and SAIC users.  An example of this can be seen at point A in Figure 1 (corresponding to 60% SAIC terminal penetration). At a system load of 35%, 95.6% SAIC mobiles were satisfied while the remaining 40% of conventional receivers experienced a satisfaction rate of 94.1%. This difference in performance between conventional and SAIC mobiles grew with increased fractional load. At point B (80% penetration) for example, the fraction of satisfied users were 95.5% and 92.9% for SAIC and conventional receivers respectively.

	Percentage of SAIC mobiles
	Percentage of conventional mobiles
	System Load when 95% Percent of Users are Satisfied.

	0
	100
	31.25

	20
	80
	31.7

	40
	60
	32.6

	60
	40
	34.8


	80
	20
	38.75


	100
	0
	46.4


Table 1 - Achievable system load as a function of SAIC terminal penetration.
3. Conclusions

This contribution presents penetration study results for reference system configuration 2. It can be observed that the improvement in system performance due to SAIC appears to vary exponentially with SAIC terminal penetration – i.e. most improvement in system performance occurs at higher penetration rates. Also, the straightforward application of a common power control algorithm to SAIC and conventional terminals in heterogeneous networks (i.e. where both conventional and SAIC terminals are simultaneously deployed) may not automatically preserve the experience of conventional users.
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Figure 1.- Percentage of satisfied users vs. system Load
 vs. SAIC penetration percentage.
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Figure 2 – Relative system capacity improvement vs. SAIC terminal penetration.
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� This point has been labeled Point A in Figure 1.


� This point has been labeled Point B in Figure 1.
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