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System Performance Results for SAIC

1   Introduction

One of the major goals of the current SAIC feasibility study in GERAN [1] is to identify the benefit of SAIC for the overall network performance. Therefore extensive network simulation campaigns have to be driven. This contribution reports the results obtained for synchronous operation of network configuration 3. 

Section 2 summarises the simulation model, section 3 depicts the obtained results and section 4 provides a summary. 

2   Simulation Model

The simulation model is based on the proved two step radio modeling approach. 

· In the first step, link level simulations based on the GERAN SAIC interference scenario defined for EFL=40 % and on other interference scenarios for a receiver with enabled and disabled SAIC algorithm, respectively, were performed. Thus, burst-wise mapping tables with raw BER versus CIR and DIR, and raw BER versus CIR, respectively, were obtained. In order to asses the channel decoder performance, link level simulations were run to create a speech-frame based mapping table describing the frame erasure probability. 

· In the second step, system level simulations in synchronous mode were executed. For the characterization of the radio link performance both mapping tables generated in the first step were utilized.

Table 1 summarizes the most important network simulation parameters.

	Parameter
	Value

	cell deployment
	regular, 48 cells

	environment
	TU 3 id FH 

	propagation wrap around
	active

	AMR codec
	AMR FR 5.9

	Voice activity
	60 % 

	PC algorithm
	based on received level 

	Dynamic PC range
	14 dB 

	simulated calls
	20 000 


Table1: Some network simulation parameters for SAIC.

3   Results 

For the capacity evaluation, the percentage of satisfied users for the conventional and SAIC receiver, respectively, was measured as a function of fractional load in the network. Different criteria characterising satisfied users, here named QoS_A and QoS_B, were defined:

QoS_A:  FER @ 1% and 

QoS_B:  FER @ 2% .

For each call a mean FER is evaluated if a minimum call length of 5 seconds is exceeded. The statistics were taken from the entire cell deployment area.

The percentage of satisfied users is shown for both satisfied user criteria in Figure 1 for AMR FR 5.9. 
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Figure 1: Satisfied user percentage for QoS_A and QoS_B for AMR FR 5.9 .

Although results for both of the quality criteria differ in absolute values, the relative capacity gain when using SAIC capable MSs is in both cases equivalent (app. 35% for a penetration rate of 100% and 95% satisfied users). 

4  Summary and conclusion

In this contribution, results of system simulations to asses the capacity gain produced by the introduction of SAIC capable MSs are presented. For scenario 3 with EFL = 40% and in synchronous operation, capacity gains up to 35% seem to be achievable with a SAIC-MS penetration rate of 100%. Two different quality criteria were used to determine the number of satisfied users. Although the differences in the relative gains are minor in this case, we suggest to agree on a single quality criterion to avoid the need for interpretation of different results afterwards.

It is worth mentioning that the achievable capacity improvement is a function of the type and hence complexity of the interference suppression algorithm that is used. Furthermore, as all GSM networks of today run in non-synchronised mode, it is essential to identify the performance gain of SAIC in these networks. This will be investigated next as soon as a full agreement on the modelling parameters for non-synchronised network scenarios is achieved in GERAN.
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Annex A: Parameters for Network simulations – Draft Feasibility Study

Table 1: Configuration Specific Network Scenario Assumptions

	Parameter
	Value
	Unit
	Comment

	Configuration 3 – Sync & Async (Optional)

Frequency

Bandwidth 

Reuse

Hopping

Voice Codec
Frequency Load

Modulation

Cell Radius
	900

2.4

1/1 (TCH)

Random RF

AMR 5.9 FR/HR

40, 70 (FR)

25, 40 (HR)

Source/Interferer

GMSK/GMSK

750
	MHz

MHz

%

%

m
	


Table 2: Common Network Scenario Assumptions



	Parameter
	Value
	Unit
	Comment

	Sectors (cells) per site
	3
	
	

	Sector antenna pattern
	UMTS 30.03 
	
	

	
	
	
	

	Propagation model
	UMTS 30.03 
	
	Pathloss exponent, MCL

Per 30.03

	Log-normal fading 
	standard deviation
	6 (900)

8 (1900)
	dB

dB
	

	
	Correlation distance
	110
	m
	

	Adjacent channel interference attenuation
	18
	dB
	Carrier +/- 200 KHz

	Handover margin
	3
	dB
	

	Mobile speed
	TU3 and TU50
	km/h
	

	Mean Call length

Minimum Call Length
	90

5
	sec.

sec.
	

	Voice activity
	60%
	
	Includes SID signalling.

	DTX
	Enabled
	
	

	Link adaptation
	Disabled
	
	

	BTS output power
	20
	W
	

	Power control

Dynamic Range

Step Size
	RxQual/RxLev

14

2
	dB

dB
	

	Noise figure


	10 
	dB
	Reference temperature 25c

	Inter-site Lognormal Correlation Coefficient
	0
	
	

	Channel Allocation
	Random
	
	

	GPRS
	FFS
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