TSG-RAN Working Group 4 (Radio) meeting #29

R4-030868
San Diego, US, 17th – 21st November 2003
Source:
Lucent Technologies

Title:
UMTS850 and TIA/EIA-95 Co-existence Simulation Results for Uplink
Agenda item:
6.3

Document for:
Discussion

[image: image1.wmf]0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

15

20

25

30

35

ACIR (dB) for the TIA/EIA-95 Carrier Closest to WCDMA Carriers 

UMTS850 UL Capacity Loss (%)

Urban Area

Suburban Area


ABSTRACT

In this contribution, we present Monte Carlo simulation results for assessing the impact of mutual interference between the UMTS850 and TIA/EIA-95 systems operating in adjacent frequency bands. The effects of inter-system interference on the UMTS FDD and TIA/EIA-95 uplink capacity are shown as a function of Adjacent Channel Interference Power Ratio (ACIR). 
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1. Introduction

This contribution presents the results generated by the Monte Carlo simulator that is developed to analyze the effect of mutual interference between the UMTS850 and TIA/EIA-95 systems operating in adjacent frequency bands. In this document, we quantify the impact of TIA/EIA-95 (9.6 kbps speech system) mobile interference on the UMTS850 FDD (8 kbps speech system) uplink capacity and the impact of UMTS850 FDD User Equipment (UE) interference on the TIA/EIA-95 uplink capacity.

2. Simulation Model and Results

The methodology and assumptions specified in Tdoc R4-030558 [1] and T1P1.2/2003-046R2 [2] are used in the simulation study. The UMTS850 inter-site distance is 3.2 Km for suburban areas or 1.6 km for urban areas (the same inter-site distance for TIA/EIA-95 cells). Here, we consider the worst inter-site shifting case in which the TIA/EIA-95 base stations are located at the edge of the UMTS cell coverage.

2.1  WCDMA victim scenario

First, we perform simulations for the baseline case in which the WCDMA system operates alone without TIA/EIA-95 interference. Based on the simulation results, the baseline WCDMA uplink capacity that maintains a 6 dB receiver noise rise can be obtained. 

In obtaining the simulation results for the UMTS850 uplink victim scenario, interference from the UMTS850 system to the TIA/EIA-95 system is not considered. It is assumed that one carrier is active per TIA/EIA-95 base station and supports the TIA/EIA-95 uplink baseline capacity.

Figure 1 shows the UMTS850 uplink capacity loss versus Adjacent Channel Interference Power Ratio (ACIR) for the scenario where the TIA/EIA-95 mobiles are interfering with the UMTS base stations. In the figure, two curves for UMTS capacity loss versus ACIR are derived for suburban and urban areas, respectively. It is observed that with 30 dB ACIR, the WCDMA capacity loss is about 1.6% in urban areas and 0.7% in suburban areas; if the ACIR reduces to 20 dB, the WCDMA capacity loss becomes about 11.7% in urban areas and 6.6% in suburban areas. Comparing the simulation results in suburban and urban areas, we find that the UMTS850 uplink capacity loss in the suburban area is less than that in the urban area.

Figure 1: UMTS850 uplink capacity loss versus ACIR for the UMTS victim scenario
The qualitative reason for a less capacity loss in suburban areas has been discussed in T1P1.2 reflector and is summarized in the following. Consider a situation in which the powers from interfering TIA/EIA-95 mobiles far away from its serving TIA/EIA-95 Base Station (BS) and near a UMTS BS cause a noise rise (chosen as the UMTS850 uplink capacity criterion) in the affected UMTS BS. Under such an environment, the path loss (equal to the propagation loss minus effective BS and UE antenna gains) between the interfering TIA/EIA-95 mobile and the affected UMTS BS in suburban areas is comparable to the path loss in urban areas since these path losses are close to the minimum coupling loss. On the other hand, because the path loss between the TIA/EIA-95 mobile and its serving TIA/EIA-95 BS in suburban environments is less than that in urban environments, the transmit power (with power control and a range of –50 to 21 dBm) from the interfering TIA/EIA-95 mobiles in suburban environments is less than that in urban environments. Therefore, the affected UMTS BS receives less interference power from TIA/EIA-95 mobiles in suburban areas than in urban areas, and the UMTS uplink capacity loss in suburban areas is less. With the same rationale, the UMTS uplink capacity loss in 850 MHz is also less than that in 1900 MHz. This can be justified by comparing the UMTS850 simulation results in Figure 1 with the UMTS1900 simulation results in [3].
2.2  TIA/EIA-95 victim scenario

First, we perform simulations for the baseline case in which the TIA/EIA-95 system operates alone without WCDMA interference. Based on the simulation results, the baseline TIA/EIA-95 uplink capacity can be obtained. 

In obtaining the simulation results for the TIA/EIA-95 uplink victim scenario, interference from the TIA/EIA-95 system to the UMTS850 system is not considered. It is assumed that one carrier is active per UMTS base station and supports the UMTS uplink baseline capacity.

Figure 2 shows the TIA/EIA-95 uplink capacity loss versus Adjacent Channel Interference Power Ratio (ACIR) for the scenario where the UMTS UEs are interfering with the TIA/EIA-95 base stations. In the figure, two curves for TIA/EIA-95 capacity loss versus ACIR are derived for suburban and urban areas, respectively. It is observed that with 40 dB ACIR, the TIA/EIA-95 capacity loss is about 1.4% in urban areas and 1.1% in suburban areas; if the ACIR reduces to 30 dB, the TIA/EIA-95 capacity loss becomes about 12% in urban areas and 7% in suburban areas. Comparing the simulation results in suburban and urban areas, we find that the TIA/EIA-95 uplink capacity loss in the suburban area is less than that in the urban area.


Figure 2: TIA/EIA-95 uplink capacity loss versus ACIR for the TIA/EIA-95 victim scenario

Comparing the TIA/EIA-95 (850 MHz) simulation results in Figure 2 with the TIA/EIA-95 (1900 MHz) simulation results in [4], we observe that the UMTS uplink capacity loss in 850 MHz is less that that in 1900 MHz. The rationale is similar to that provided in Section 2.1.

3. Summary

In this contribution, we present the simulation results for the impact of inter-system interference on the uplink of two scenarios: the UMST850 victim scenario in which the TIA/EIA-95 mobiles interfere with the UMTS850 base stations and the TIA/EIA-95 victim scenario in which the UMTS UE interfere with the TIA/EIA-95 base stations.

The ACIR required to mitigate inter-system interference can be elected by examining all contributions from interested companies and considering the existing TIA/EIA-95 mobile Adjacent Channel Leakage Ratio (ACLR) and the trade-off among WCDMA capacity loss, guard band, equipment cost and design complexity.

References

[1] 3GPP R4-030558, "UMTS at 850 – Interference and Band-plan Considerations", source: Cingular, May 2003.

[2] T1P1.2/2003-046R2, "Proposal for UMTS 850 Simulation Methodology, Assumptions and Parameters ", source: Lucent Technologies, May 2003.

[3] 3GPP R4-011430, “Simulation Results for UMTS1800 and TIA/EIA-95 Co-existence”, source: Lucent, November 2001.

[4] 3GPP R4-011257, "UMTS1800/TIA/EIA-95 Co-existence Simulations Results", source: Lucent, September 2001.

PAGE  
1

