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1
Introduction

This paper is intended to analyze a co-existence scenario between a UTRA repeaters and UTRA services at adjacent channels.

2
Simulation Assumptions

Consider two operators (Operator A and B) that have base stations operating at adjacent frequencies located in the vicinity of each other and with equal EIRP. Further, consider also a down link macro scenario where the signal level is insufficient near the border of the cell, and one of the operators (Operator A) places a repeater there to strengthen the signal. 

When there are no ideal filters or amplifiers available, the signal in the repeater will leak into the adjacent channel and causing an area around the repeater site with increased interference in the adjacent frequency. 

The interference on frequency B at the repeater in this scenario consists of four components: 

1. The out of band emission from operator A' base station that is also amplified by the repeaters adjacent channel gain (ACG).

2. The signals from operator B' base station that is amplified by the repeaters ACG. In the analysis this signal is treated as interference.

3. The out of band emission produced by the repeater.

4. The interference caused by the adjacent channel selectivity (ACS) in the receiving mobile.

Hence, the effect of the three first (1-3) interference components are caused by the repeater' ACG and out of band emission, and the last one by the filter in the mobile station.

The simulations is based on a macro path loss model describe in TS 25.942 "RF Scenarios". Though this model has its limitations in the vicinity of the transmitter, it indicates how large the outage zone will be. The simulation assumptions are described in the Appendix. The repeater is placed at a distance of 1.5 km with a donor antenna that has LOS conditions to the base station. The coupling loss to the repeater is 100 dB and with 90 dB gain the output power is 33 dBm.

3 Results

In the results below the outage zone is defined as the area, where SIR < -8 dB.
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Figure 1. Simulation on the received average power from a base station on two 5 MHz channels, frequency A and B. The output power is the same for both base stations. The solid black line represents a signal on frequency B and the dotted black line on frequency A where a repeater is used. The red line indicates the interference on frequency B that the base station and repeater on frequency A have produced. 

In Figure 1 the received signal from the two base stations are shown and also the interference level on operator B' band. The signal-to-interference ratio (SIR) around the repeater site is illustrated in Figure 2. The outage zone is defined as the area where the mobile is unable to hold a channel with SIR requirement of -8 dB. The channel gain (CG) in the repeater is 90 dB and ACG is 50 dB.

The outage zone is 62 m if only interference components 1-2 are considered. If also 3 is applied the outage zone is 67 m. If the effect of the receiver selectivity, ACS, in the mobile is also taken in account the outage zone becomes 103 m. If ACG in the repeater is set to zero the outage zone will get 99 m.
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Figure 2. Show the signal-to-interference (SIR) ratio and the threshold of -8 dB. The outage zone where the SIR drops below this threshold is around 103 m.

The outage zone as a function of ACG is shown in Figure 3. The results shown in the Figure indicate that the impact of ACG on the outage zone is very small up to an ACG of about 55 dB.
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Figure 3. Two cases are studied; one where only the interference impact is generated by the repeater and the other where also the selectivity limit is taken into account in the mobile. The red line shows the outage area with an ACG equal to zero.

4
Conclusion

It is shown with simulations that most interference comes from the selectivity in the receiving mobile, if the repeater in this scenario has a adjacent channel gain that is less than 55 dB.

Appendix

Simulation assumptions





Base station output power
43 dBm

Coupling loss BS-Repeater
100 dB

NLOS path loss model for the mobile
128.1+37.6*log10(r) dB

Repeater channel gain
90 dB

Repeater adjacent channel gain
50 dB

Base station and repeater ACLR
45 dB

Repeater output power
33 dBm

Repeater serving EIRP
47.5 dBm

Mobile antenna gain
0 dBi

Mobile ACS
33 dB

Repeater antenna front-to-back ratio

(due to installation and environment effects)
20 dB







