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System Performance results for SAIC Network Configuration 1 

1. Introduction and Assumptions

This document present network level simulation resuls for Configuration 1.

The applied quality criteria for satisfied user is tighter than earlier: 0.6% average FER (instead of 2% used earlier). This is because the network will be blocking limited, if looser FER criteria would be applied. FER is calculated over the whole duration of the call.

The results are based on default Configuration 1 parameters (see Table 1), but with following exceptions:

· Network is assumed to be Synchronous (asynchronous results were not ready in time)

· Voice codec is AMR 5.9 instead of AMR12.2 (can be changed for next simulation set)

Table 1. Main parameters for Configuration 1.

	Configuration 1 - Asynchronous

Frequency

Bandwidth 

Reuse

Hopping

Voice Codec

Blocking

Modulation

Cell Radius


	900

7.8

4/12 (BCCH) 
3/9 (TCH)

Baseband

AMR 12.2 FR

2

Source/Interferer

GMSK/GMSK

GMSK/8PSK

500
	MHz

MHz

%

m
	


Results for mixed speech (70%) and GPRS/WWW (30%) case

In these simulations, 70% of the users had AMR speech call, while 30% used Web browing model (described in [1]). The results can be seen from Figure 1 below.
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Figure 1. Speech and GPRS/WWW quality with different SAIC penetration rates.

Capacity gains can be read from 98% QoS level (2% bad calls). The gains can be seen from Table 2.

	50% SAIC penetration
	100% SAIC penetration

	12%
	22%


Table 2. Speech capacity gains with 98% QoS with two different SAIC penetration rates. Mixed Speech/GPRS scenario.

GPRS throughput gains are negligible in this setup.

Results for speech-only case

Figure 2 shows the speech call quality versus the network load.
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Figure 2. Speech quality with different SAIC penetration rates.

The problem here is that the SAIC curves do not reach the 2% level of bad quality samples. The network starts blocking before this happens (that is why the curves starts to go down).

We can extrapolate the linear part of the curve to estimate the EFL at 2% QoS. The projected EFL numbers are 7.3 and 8.4 for 50% and 100% SAIC penetrations, respectively.

The calculated gains can be seen from Table 3 below.

	50% SAIC penetration
	100% SAIC penetration

	17%
	34%


Table 3. Speech capacity gains with 98% QoS with two different SAIC penetration rates.

2. Conclusions

The gains in Configuration 1 (synchronized case) seem to be less than e.g. in Configuration 3. With full SAIC MS penetration, the gains are between 22% and 34%, depending whether GPRS traffic is present in the network.

However, the gains could be higher if less robust AMR codec would have been used: 12.2 AMR instead of 5.9. Furthermore, in that case the network would be less blocking limited.

To conclude, also in a wide bandwidth GSM network (typical in Europe) SAIC will give good benefit for the users in terms of improved quality. Especially when the operator is targeted to porovide a very good quality speed, a SAIC network can bring tens of percents capacity increase compared to a non-SAC network.
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