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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 presented (e.g. [2]

 REF _Ref49313284 \r \h 
[3]

 REF _Ref54847939 \r \h 
[7]). These contributions were generally limited to results for systems in which 100% of the mobiles were SAIC-capable, for comparison with systems populated entirely with conventional receivers. The work was extended in [1]

 REF _Ref54847939 \r \h 
[7], where results for several SAIC terminal penetration levels were presented.

The progressive availability of more detailed link-level simulation assumptions for synchronous and asynchronous systems including propagation delay, TSC combinations etc. means that it is now feasible to make initial quantitative estimates of the likely system capacity enhancement due to SAIC receivers within the terms of reference of the SAIC Feasibility Study. This paper presents a summary of the results produced to date by Motorola, and adds system capacity estimation for asynchronous networks for configurations 2, 3 and 4, with the objective of contributing to a sufficient set of results to enable completion of the SAIC Feasibility Study Technical Report.

Clearly, the achievable capacity improvement will be a function of the type and hence complexity of the interference suppression algorithm that is used. This contribution reports capacity gains for the two particular examples of SAIC algorithms reported in [5].

2. System Results

The results presented here, are for the following configurations ([4]):

· Figure 1, Configuration 2, Synchronous

· Figure 2, Configuration 2, Asynchronous

· Figure 3, Configuration 3, Synchronous

· Figure 4, Configuration 3, Asynchronous

· Figure 5, Configuration 4, Asynchronous.

In all the figures, the performance of one or more exemplary SAIC receivers at 100% SAIC terminal penetration rate is shown along with the performance of the system where 100% of the users had a conventional receiver. In addition, Figure 1 shows the performance of system with 50% penetration of SAIC-A mobiles (the remaining 50% are conventional users) and the performance of a system with 50% penetration of SAIC-B mobiles.

The definition of a satisfied user (used for all simulations) was that a user had a call-length average FER of less than 2%. System load was defined as the nominal fractional load of the system before DTX was applied.

3. Observations

The following general observations can be made from the system simulation results:

· System capacity enhancement was observed for both synchronous and asynchronous networks at 100% SAIC penetration rate.

	System Configuration
	Synchronous
	Asynchronous

	
	Conv.
	SAIC-A
	SAIC-B
	Conv.
	SAIC-A
	SAIC-B

	1
	N/A

	N/A
	N/A
	N/A
	N/A
	N/A

	2
	34.75
	47.25
	51.00
	34.00
	43.25
	40.25

	3
	33.50
	48.75
	51.75
	29.75
	40.25
	-


	4
	N/A
	N/A
	N/A
	49.50
	66.50
	-


Table 1 – Observed system loads - 95% satisfied users.

	System Configuration
	Synchronous
	Asynchronous

	
	SAIC-A
	SAIC-B
	SAIC-A
	SAIC-B

	1
	N/A
	N/A
	N/A
	N/A

	2
	35.9
	46.8
	27.2
	18.4

	3
	45.5
	54.4
	35.3
	N/A

	4
	N/A
	N/A
	34.3
	N/A


Table 2 – Gains in supported load (percentage); 
100% SAIC penetration vs. conventional receiver case.

· Synchronous system performance results may be expected to match closely with what will be seen in actual deployments. However, for asynchronous networks, the system results may only be approximate due to the complex nature of the link-system mapping in asynchronous networks [6]. These results should be treated with some caution. The general trends shown for the asynchronous network cases should, however, hold when a real network is deployed, but the absolute capacity of those networks may be different.

· Performance of configurations 2 and 3 are very similar for both synchronous and asynchronous networks.

· Configuration 4 can tolerate a higher system load than configurations 2 and 3. This is due to the more relaxed reuse pattern.

· SAIC-A generally performs better than SAIC-B for unsynchronized networks.

· SAIC-B generally performs better than SAIC-A for synchronized networks.

· For the same load, the number of satisfied users is greater in synchronized networks than in unsynchronized networks. This is true for all the SAIC penetration rates and SAIC methods presented.

· Only GMSK modulation was used in the system simulations. No capacity estimation has been performed when the desired modulation was 8PSK, or when the interfering signals comprised 8PSK waveforms.

· As previously reported, the improvement in system performance due to SAIC appears to vary approximately exponentially with SAIC terminal penetration – i.e. the greatest improvement in system performance occurs at higher penetration rates, with more modest gains observed at lower penetration rates (see [1] and Figure 1).

· The user experience of SAIC users improves with SAIC penetration rate for a given system load.  This is seen in Figure 6, which shows the outage statistics as a function of SAIC penetration for configuration 2 (synchronous) at 50% load for a) the general mixed population, b) the conventional user group, and c) the SAIC user group.

· The user experience of a conventional user seems to degrade as a function of SAIC penetration rate for a given system load. This is also seen in Figure 6.
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Appendix A
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Figure 1.- System Performance for Synchronous – Configuration 2

[image: image2.emf]Asynchronous Performance Configuration 2

60

70

80

90

100

0 10 20 30 40 50 60 70 80

Load

Satisfaction Percentage

SAIC-A-100

SAIC-B-100

Conv.


Figure 2.- System Performance for Asynchronous -Configuration 2
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Figure 3.- System Performance for Synchronous – Configuration 3
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Figure 4.- System Performance for Asynchronous – Configuration 3

[image: image5.emf]Asynchronous Performance Configuration 4
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Figure 5.- System Performance for Asynchronous – Configuration 4
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Figure 6.- Changes in user experience as a factor of penetration rates for Configuration 2.





































� Not specified as a reference configuration for the SAIC Feasibility Study.


� Results not available  at time of writing.





