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This document investigates the Minimum Coupling Loss between co-located Wide Area BS and Local Area BS in a real deployment scenario.

The deployment scenario is illustrated in Figure 1:

Figure 1: Wide Area BS – Local Area BS co-located scenario
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BS 1 is the Wide Area BS with antenna height h1 (in meters above ground level)

BS 2 is the Local Area BS with antenna height h2 (in meters above ground level)

d is the horizontal distance between Wide Area BS and local Area BS

The Minimum Coupling Loss is affected by

· The pathloss between the Wide Area BS and Local Area BS. In this document the pathloss is calculated using the LOS (Line of Sight) model 

pathloss = 38.24+20LOG(distance in meters) [dB] where the distance is calculated as sqrt((h1-h2)2+d2)

· The antenna gain of both BS including feeder and connector losses. This is discussed in more detail below

Assuming different antenna heights the vertical antenna pattern has to be taken into account. A co-located Local Area BS close to a Wide Area BS is not covered by the main lobe of the Wide Area BS antenna. Therefore the antenna gain has to be calculated with respect to the angle , which depends on the horizontal distance. At greater horizontal distances the Minimum Coupling Loss is dominated by the pathloss.

A typical state of technology antenna for the Wide Area BS has a horizontal opening angle of 65 degree (nominal, between the –3 dB points to the maximum antenna gain), an antenna gain of 18 dBi and provides variable electrical downtilt for the vertical antenna diagram.  A sample antenna in the scenarios the type K741784, manufactured by Kathrein Werke KG, Germany was used. This is also the most critical case while the side lobe suppression is lower compared to antennas with fixed or without vertical downtilt.

Furthermore, as worst case the antenna for the Local Area BS is assumed to be isotropic.

The Minimum Coupling Loss has been calculated for two scenarios.

Common assumptions:

H1=30 meters

H2=10 meters

D = variable 1...25 meters

Path Loss model :LOS

Local Area BS antenna: isotropic

Feeder/Connector Los: 1.5 dB at Wide and Local Area BS

Scenario 1

Wide Area BS antenna: K741784, vertical downtilt (electrical): 0 degree

The resulting Minimum Coupling Loss is bigger than 75 dB.
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[image: image3.emf]Coupling Loss vs. Distance

-20,0

-10,0

0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

80,0

90,0

100,0

0 5 10 15 20 25

horizontal Distance (m)

Loss (dB)

Total Loss due to Antenna Diagrams

Pathloss (LOS)

Coupling Loss=Pathloss+Loss due to Antenna Diagram+Feeder/Connector Loss


Scenario 2

Wide Area BS antenna: K741784, vertical downtilt (electrical): 8 degree

The resulting Minimum Coupling Loss is bigger than 72 dB.
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[image: image5.emf]Coupling Loss vs. Distance
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