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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 TIA/EIA-95 systems operating in adjacent frequency bands and the macrocellular environment. In this document, we assess the impact of WCDMA interference on the TIA/EIA-95  (8kbps speech system) downlink and uplink capacity based on the common simulation agreement. In addition, we also investigate the effects on the capacity loss of both systems by considering mutual interference simultaneously.

2. Simulation models and results

The methodology and assumptions specified in TR 25.942 [1] and Tdoc R4-010718 [2] are used in the simulation study. The simulated cell layout is a cell cluster that consists of 36 WCDMA and 36 TIA/EIA-95 base stations with the 3-sector antenna configuration and wrap-around technique. The cell radius is determined from TIA/EIA-95 link budget to be 2.8 km corresponding to an inter-site distance of 4.2 km. The worst inter-site shifting case is considered in which the TIA/EIA-95 Base Stations (BSs) are located at the edge of the UMTS cell coverage. 

2.1  WCDMA UE aggressing TIA/EIA-95 BS

First, the baseline performance (without external interference) for both WCDMA and TIA/EIA-95 uplink capacities are determined form simulations. The baseline performance for WCDMA uplink capacity is about 44 users/sector/carrier, and the baseline performance for TIA/EIA-95 uplink capacity is about 10 users/sector/carrier, both are obtained with 6dB BS noise rise. 

To obtain the simulation results for the TIA/EIA-95 BS victim scenario, the interference from the TIA/EIA-95 mobiles to the WCDMA BSs is not taken into account. It is assumed that one TIA/EIA-95 carrier is active per sector. In this scenario, the Adjacent Channel Interference Power Ratio (ACIR) is a function of WCDMA UE out-of-band emissions and TIA/EIA-95 BS selectivity. Based on the WCDMA UE emission mask specification [3] with FCC emission limits and the TIA/EIA-97C [5] BS receiver selectivity, we find that the ACIR is about 33.8dB, which is dominated by the WCDMA UE emission mask. The simulation result shows that the TIA/EIA-95 uplink capacity loss associated with 33.8dB ACIR is about 74%.
2.2 WCDMA BS aggressing TIA/EIA-95 MS scenario 

First, the baseline performance (without external interference) for both WCDMA and TIA/EIA-95 downlink capacities are determined from the simulation. The baseline performance for WCDMA uplink capacity is about 48 users/sector/carrier, and the baseline performance for TIA/EIA-95 downlink capacity is about 19 users/sector/carrier, both are obtained with 5% UE outage. 

To obtain the simulation results for TIA/EIA-95 mobile victim scenario, the interference from the TIA/EIA-95 BSs to the WCDMA UEs is not taken into account. It is assumed that one TIA/EIA-95 carrier is active per sector. In this scenario, the ACIR is a function of WCDMA BS out-of-band emissions and TIA/TIA-95 Mobile Station (MS) selectivity. Based on the WCDMA BS emission mask specification [4] with FCC emission limits and the TIA/EIA-98-C [6] mobile receiver selectivity, we find that the ACIR is about 52dB. The simulation result shows that the TIA/EIA-95 downlink capacity loss with 52dB ACIR is about 0.5%. This result for TIA/EIA-95 downlink capacity loss is comparable to the simulation result obtained in [8].

3. Re-evaluation of Capacity Impact Considering Mutual Interference

From the above simulation result together with the previous simulation results presented in [7], it can be seen that the capacity loss for WCDMA and TIA/EIA-95 system co-existence can exceed 5% in some cases. Note that for simplicity, all previous simulation results are derived based on 1-side interference assumption. However, this assumption is different from the real application where mutual interference occurs simultaneously. To assess the capacity impact more accurately, it is appropriate to consider not only the interference from the aggressing system to the victim system, but also the interference from the victim system to the aggressing system. 

In this section, we take the same approach as [9-10] to derive the simulation results with mutual interference consideration. All other simulation assumptions are kept same as agreed. The capacities for both systems are obtained when:

· for downlink, the outages of both systems reach 5% at the same time 

· for uplink, the average noise rises of both systems reach 6dB at the same time.

3.1 Downlink Capacity Impact 

In Section 2.2 for the downlink direction, it is indicated that the ACIR from WCDMA BS to TIA/EIA-95 MS is 52dB. The TIA/EIA-95 downlink capacity impact in any case. As shown in Figure 2 of [7], the ACIR from TIA/EIA-95 BS to WCDMA UE is a function of WCDMA UE selectivity at 3.125MHz. 

Taking into account mutual interference, the simulation results are:

· TIA/EIA-95 uplink capacity loss caused by WCDMA interference is negligible (i.e., < 0.5%)

· WCDMA uplink capacity loss caused by TIA/EIA-95 interference is shown n Figure 1

It can bee seen from Figure 1 that as the WCDMA UE receiver selectivity is 40dB, the WCDMA downlink capacity loss considering mutual interference is about 2%. In addition, both WCDMA and TIA/EIA-95 capacity losses are reduced when considering mutual interference. 
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Figure 1: WCDMA Downlink Capacity Loss when Co-existing with TIA/EIA-95 

3.2 Uplink Capacity Impact

In Section 2.1 for the uplink direction, it is indicated that the ACIR from WCDMA UE to TIA/EIA-95 BS is 33.8dB. As explained in [7], the ACIR from TIA/EIA-95 MS to WCDMA BS is 29dB, assuming the WCDMA BS selectivity is at least 50dB at 3.125MHz. Both ACIRs are dominated by the UE/MS emissions. 

Taking into account mutual interference with the pair of ACIRs, the simulation results are:

· WCDMA uplink capacity loss caused by TIA/EIA-95 interference is 6.8%

· TIA/EIA-95 uplink capacity loss caused by WCDMA interference is 34.5%

Comparing these results with the results (a WCDMA uplink capacity loss of 11.6% and a TIA/EIA-95 uplink capacity loss of 74%) in [7] and Section 2.1 based on one side interference, we observe that both capacity losses are reduced when considering mutual interference. 

4. Conclusions

In this contribution, we present the simulation results developed to investigate the effects on the WCDMA and TIA/EIA-95 capacity losses by taking into account mutual interference simultaneously. It is shown that both capacity losses when considering mutual interference are less than the capacity losses when considering only one side interference.
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