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Introduction

This paper try to identify the potential problems that can come up in repeater scenarios.The following type of repeaters and scenarios are taken into account in this document:

(Radio Repeater.



(With and without frequency shift.



(Outdoor and indoor.


(Fiber Optic Repeater.

1 Radio Repeater.

1.1 Without frequency shift.

(It should not contain a fast Automatic Control Gain (ACG) as in GSM because it could interfere with the process of convergence of the UMTS power control.

For instance, in the following scenario the output power of the repeater is limited by the ACG, so the repeater gain in the downlink (which is used by the UE to calculate the access power of the RACH) is different from the repeater gain in the uplink.

Base station output power 30 dBm.

Repeater gain                     90dB

Limit of the repeater output power (by ACG) in the uplink and downlink  20 dBm.






With these conditions the UE would receive  –80 dBm, and the access power of the RACH would be estimated by the following expression:

Prach = L +I +c.

L:estimated losses between the node B and UE.

I :interference level in the node B.

c :value fixed by the system.

L= Node B output power –UE received power = 30+80 =110 dB. 

If it is assumed, I= –90  dBm and c=0 dB,

Prach = 110 - 90 +0 = 20 dBm.

Conclusion

In this particular case the UE has adjusted the access power in order to receive –90dBm at Node B, but the repeater ACG has caused the uplink gain (90dB) to be different from the downlink gain (50dB),so the power of the RACH at Node B is–50 dBm.

1.1.1 Outdoor scenario.

At the last RAN plenary a document on repeater co-existence simulations in DL was noted and it will be integrated in UTRA Repeater Scenarios report.

This paper considers a coordinated scenario where the base stations of two operators (A and B) are placed at the same distance of the repeater (see figure 1).It´s shown with the simulations that the dominant effect in the outage zone for the UEB is the ACS of the mobile, if the repeater has an adjacent channel gain that is less than 55 dB.    

The minimum outage zone taking into account the repeater impact (without the effect of the ACS of the mobile) is estimated about 50 m, which is maybe a high value.But the problem of the outage zone get worse in a scenario with uncoordinated base stations (see Figure 2 ) where BSA could be placed at farther distance than BSB (the stronger signal of BSB is amplified by the out of band gain of the repeater).Moreover the interference that receives the UEA in this situation is increased due to out of band emissions of BSB amplified by the repeater.

The scenario with uncoordinated base stations should be analized,looking at the dominant effect in the outage zone in this case (the mobile ACS or the impact of the repeater).




Figure 1:Coordinated base stations.


Figure 2:Uncoordinated base stations.

These problems may be improved by:

(Reducing the out of band gain


(With two IF filters in cascade plus a phase equalizer.

(Using directive antennas.

1.1.2 Indoor scenario.

(Repeaters need less gain and less output power (simpler power amplifiers).

(Using directive antennas.But this solution can´t be used in all situations (in a urban scenario it could be difficult to direct the antenna to the base station).

1.2 With frequency shift.

(It should be assured the accuracy in frequency to within (0.05 ppm (more complexity).

(There is an increase in phase error in relation to repeaters without frequency shift. 

(A critical problem is to find out a frequency for the radio link.

(It should not contain a fast Automatic Control Gain (ACG).

2 Fiber Optic Repeater.

(It should not contain a fast Automatic Control Gain (ACG).

(In Fiber Optic Repeaters normally exists a difference between the downlink gain and the uplink gain.This difference should be considered in the repeater antenna output power (downlink) in order to the mobile doesn´t try to access with a higher RACH power than the necessary one.
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