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1. Introduction

This contribution presents the results generated by the Monte Carlo simulator that is developed to analyse the effect of mutual interference between the UMTS1900 and IS-95 systems operating in adjacent frequency bands and the macrocellular environment. In this document, we assess the impact of IS-95 base station interference on the UMTS FDD (8 kbps speech system) downlink and uplink capacity. 

2. Simulation models and results

The methodology and assumptions specified in TR 25.942 [1] and Tdoc R4-1800ah-0122 [2] are used in the simulation study. The simulated cell layout is a cell cluster that consists of 36 WCDMA and 36 IS-95 cells with the 3-sector antenna configuration and wrap-around technique. The cell radius is 2.8 Km that is determined from the IS-95 link budget considering the simulation parameters provided in [2]. The worst inter-site shifting case is considered in which the IS-95 base stations are located at the edge of the UMTS cell coverage. 

2.1  IS-95 BS aggressing WCDMA UE scenario

First, we perform simulations for the baseline case in which the UMTS system operates alone without GSM interference. The downlink simulation results indicate that the WCDMA baseline capacity is about 48 users/sector/carrier at 5% UE outage probability. 

To obtain the simulation results for the WCDMA UE victim scenario, interference from the WCDMA system to the IS-95 system is not considered. It is assumed that only one carrier is active per IS-95 BS. Figure 1 shows the WCDMA downlink capacity loss versus Adjacent Channel Interference Power Ratio (ACIR). It is observed that the WCDMA capacity loss is about 2% when the ACIR is 40dB and becomes less than 1% when the ACIR is greater than or equal to 50dB.  
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Figure 1: WCDMA downlink capacity loss due to IS-95 BS interference.

Note the ACIR in the figure is the net effect of both the WCDMA UE selectivity at 3.125 MHz and the IS-95 BS out-of-band emissions. Consider a case in which the center frequency separation between the UMTS and IS-95 carriers is 3.75 MHz. If the WCDMA and IS-95 systems operate in the adjacent blocks, the IS-95 BS out-of-block emission power falling into the WCDMA carrier shall be less than –40 dBc according to the FCC emission limits. If the WCDMA and IS-95 systems operate in the adjacent spectrum within the same block, the IS-95 BS out-of-band emission power falling into the WCDMA carrier is limited to –37 dBc. Taking this into account, the combined ACIR can be plotted as a function of the WCDMA UE selectivity at 3.125MHz. Figure 2 provides the ACIR versus WCDMA UE selectivity for both systems operating in the same block and adjacent blocks. From Figure 2, it can be seen that when the WCDMA UE selectivity is larger than 50 dB and both system operate in adjacent blocks, the ACIR will be dictated by the IS-95 BS out-of-block emissions and stay around 40 dB, regardless of any further improvement on the UE selectivity. This implies that the minimum UMTS downlink capacity loss that can be achieved is about 2% for the two systems operating in adjacent blocks or 3.3% for the two systems in the same block. 
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Figure 2: ACIR vs. WCDMA UE selectivity at 3.125MHz.

2.2  IS-95 Mobile aggressing WCDMA BS scenario

First, we perform simulations for the baseline case in which the UMTS system operates alone without GSM interference. The uplink simulation results indicate that the WCDMA baseline capacity is about 48 users/sector/carrier, while maintaining 6dB BS noise rise. 

To obtain the simulation results for the WCDMA BS victim scenario, interference from the WCDMA system to the IS-95 system is not considered. It is assumed that only one carrier is active per IS-95 sector. Figure 3 shows the WCDMA uplink capacity loss versus Adjacent Channel Interference Power Ratio (ACIR). It is observed that the WCDMA capacity loss is about 10% when ACIR is 30dB and becomes less than 1% when ACIR is greater than or equal to 40dB.  
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Figure 3: WCDMA uplink capacity loss due to IS-95 mobile interference.

Similar to the downlink scenario, the ACIR in the figure is also the net effect of both WCDMA BS selectivity at 3.125MHz and IS-95 mobile emissions. According to the IS-98 emission limits, when the center frequency separation between the UMTS and IS-95 carriers is 3.75 MHz, the IS-95 mobile out-of-block emission power falling into the WCDMA carrier shall be –29 dBc. Taking this into account, the combined ACIR can be plotted as a function of the WCDMA BS selectivity at 3.125MHz. Figure 4 provides the ACIR versus WCDMA BS selectivity. From Figure 4, it can be seen that for a WCDMA BS selectivity larger than 39 dB, the ACIR will be dictated by the IS-95 emissions and stay around 29 dB, regardless than any further improvement on the BS selectivity. This implies that the minimum UMTS uplink capacity loss that can be achieved is about 11.6% for the two systems operating in adjacent blocks.
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Figure 4: ACIR vs. WCDMA BS Selectivity at 3.125MHz

3. Conclusions

In this contribution, we present the simulation results for the impact of IS-95 interference on the WCDMA downlink and uplink capacity. Special attention is given to the impact of the IS-95 BS/mobile out-of-block emissions on the WCDMA receiver ACIR. The ACIR required to mitigate inter-system interference can be elected by examining all contributions from the ad hoc group and considering the trade-off among WCDMA capacity loss, guard band and design complexity.
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