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Introduction

This paper is intended to show some of the situations where repeaters can be used along with typical coupling loss values. The two scenarios considered in here are a macro and an indoor configuration. These two scenarios are similar to the ones that can be found in GSM specification 05.50 (3G TS 45.050).

Macro cell scenario:

The repeater is located close to an area with poor signal strength. The link between repeater and Base Station (BS) is assumed to have a minimum Coupling Loss (CL) of 100 dB (Taken from TS 45.050). The minimum coupling loss between the Mobile Station (MS) and the repeater is assumed to be 70 dB (Taken from TS 25.201). The gain in the repeater of 90 dB is assumed to be a really high value, in practice a more realistic value would be less than that. The noise figure (F) of 5 dB in the repeater is the same as for base stations.

Three cases are shown: one downlink, two for uplink (UE min & max power), and noise.
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Uplink:








Max P MS

-53dBm
+47dBm
+90dB
-43dBm
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Min P MS
Below sensitivity level
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-101.6dBm

-112dBm
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0.4dB reduction(
9% capacity

The received signal strength at the MS after the repeater is below the maximum receiving power. Also the BS can with power control set the MS so the received power at BS is below the sensitivity level.

Indoor scenario

The repeater is located so it takes the outside received signal and transmits it inside a building, and vice versa. Inside the building it is assumed to have about 40 dB as minimum coupling loss. The 40 dB coupling loss comes from TS 45.050.
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Uplink:








Max P MS
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No reduction

The received signal strength at the MS after the repeater is below the maximum receiving power. Also the BS can with power control set the MS so the received power at BS is below the sensitivity level.







� Coupling Loss (CL) = Gt+Gr+Lb


� Generated noise: 10log(kN0B/1mW)+F=10log(1.38e-23*290*5e6/1e-3)+5=-102dBm


� Total noise: Nbs+Nrepeater=(-102� FUSSENDNOTEREF _Ref495894569 \h � \* FORMATVERBINDEN �2�)lin+(-112)lin=-101.6dBm


� Generated noise: 10log(kN0B/1mW)+F=10log(1.38e-23*290*5e6/1e-3)+5=-102dBm


� Total noise: Nbs+Nrepeater=(-102� FUSSENDNOTEREF _Ref495894569 \h � \* FORMATVERBINDEN �2�)lin+(-132)lin=-102dBm





�SEITE \# "'Page: '#'�'"  ��16dbi gain antenna at BS and 20dbi gain antenna at repeater and no cable loss


�SEITE \# "'Page: '#'�'"  ��16dbi gain at repeater and 0dbi at MS, no cable loss


�SEITE \# "'Page: '#'�'"  ��16dbi gain antenna at BS and 20dbi gain antenna at repeater and no cable loss


�SEITE \# "'Page: '#'�'"  ��2dbi gain at repeater and 0dbi at MS, no cable loss
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