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1. Introduction

The impact of the steeper filter to the system capacity was discussed in the UMTS1800/1900 AdHoc meeting in Philadelphia. This documents shows the study analysis from Nokia about how the performance is improving in case, when GSM is interfering WCDMA DL.

2. Simulation assumptions

The simulated system was a network with 3-sectorized base stations. Cell radii of 2400m and 1200m have been simulated corresponding to inter-site distances of 7200m and 3600m, respectively. Scenario is as per agreed in the ref [1], but now the WCDMA UE filter slope has been varied over these 2 simulation cases. 

Simulation parameters are given in the table below.

	Parameters
	WCDMA
	GSM

	Simulated Link
	Downlink
	Downlink

	Scenario
	Victim
	Interferer

	Max DL DPCH Power
	30dBm
	43 dBm (No Power Control)

	Re-use
	1
	4/12

	Eb/No 
	7.9dB
	-

	Cell Radii
	2400m and 1200m

	Thermal Noise Power
	-97dBm
	-

	WCDMA UE Filter slope / case 1
	0.8 dB/200 kHz
	-

	WCDMA UE Filter slope / case 2
	2.0 dB/200 kHz
	-

	ACIR in WCDMA DL
	30, 35 and 40 dB
	-

	Downlink System Capacity Criterion
	5% of users in outage 
	Fully loaded 


3 Simulation results

Following 2 graphs shows the results of the simulation. 
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Figure 1 WCDMA DL capacity loss vs. filter slope 2.4 km cell radii
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Figure 2 WCDMA DL capacity loss vs. filter slope 1.2 km cell radii

With larger cell size 2400m was simulated, we can see about 5 dB improved ACIR performance resulting about 1.6 % capacity loss in the system. This is same as the performance of 35 ACIR with 0.8 dB/200kHz slope. 

When 1200m-cell size was studied the improvement is about 2.2 dB in ACIR. The reason for this is naturally the fact that the capacity overall is better, and the reference point is lower, more saturated region of the performance.

Table 1consolidated simulation results

	ACIR/dB
	30
	35
	40

	Capacity loss

Cell radius = 2400 m

Worst case layout
	2.4 % case 1

1.5 % case 2
	1.5 % case 1

0.9 % case 2
	0.9% case 1

0.7 % case 2

	Capacity loss

Cell radius = 1200 m

Worst case layout
	1.9 % case 1

1.5 % case 2
	0.9 % case 1

0.7 % case 2
	0.3 % case 1

0.2 % case 2


3. Conclusions

Simulation results show that capacity loss in 2400m case is 2.4% when 30 ACIR and 0.8 dB/200kHz filter slope is applied. When 2dB/200 kHz slope is applied, the capacity was improved by 0.9% indicating approx. 5 dB better ACIR performance than original case. In ref [2] the indicative improvement was approx 5 dB, but on the other hand also the capacity loss was around 4%. So even lower reference capacity points the improvement is clearly visible. When the capacity improvement get more saturated, e.g. more negligible the impact of different filtering slopes diminished as well. This is seen when smaller cell size was simulated. Hence it can be concluded that more realistic filter shape will improve the performance, but also the impact is getting lower when we are already operating very low capacity loss levels. 

The improvement of real filter slope implementation should be taken into account when the performance requirements are set for UMTS1800/1900. This phenomenon is especially valid when considering the frequency re-use cases in GSM, when it is providing better protection than 0.8dB/200 kHz filter slope. Similarly the protection towards TIA/EIA-95 system would be better than what simulation results are indicating with agreed filter slope in the simulation assumptions.
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