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4.5 Propagation conditions and channel models

For each environment a propagation model is used to evaluate the propagation pathloss due to the distance. Propagation models are adopted from [3] and [4] and presented in the following clauses.
4.5.1 Received signal
An important parameter to be defined is the minimum coupling loss (MCL). MCL is the parameter describing the minimum loss in signal between BS and UE or UE and UE in the worst case and is defined as the minimum distance loss including antenna gains measured between antenna connectors.  MCL values are adopted from [3] and [7] as follows:

Table xx: Minimum Coupling Losses

	Environment
	Scenario
	MCL

	Macro cell Urban Area
	BS ( UE
	70 dB

	Macro cell Rural Area
	BS ( UE
	80 dB


With the above definition, the received power in downlink and uplink can be expressed as [3]:
RX_PWR = TX_PWR – Max (pathloss – G_TX – G_RX, MCL)
where:

RX_PWR is the received signal power

TX_PWR is the transmitted signal power
G_TX is the transmitter antenna gain

G_RX is the receiver antenna gain
4.5.2 Macro cell propagation model – Urban Area
Macro cell propagation model for urban area is applicable for scenarios in urban and suburban areas outside the high rise core where the buildings are of nearly uniform height [3]:
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where:


R is the base station-UE separation in kilometres


f is the carrier frequency in MHz

Dhb is the base station antenna height in metres, measured from the average rooftop level
Considering a carrier frequency of 900MHz and a base station antenna height of 15 metres above average rooftop level, the propagation model is given by the following formula [4]:
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where:

· R is the base station-UE separation in kilometres

Considering a carrier frequency of 2000MHz and a base station antenna height of 15 metres above average rooftop level, the propagation model is given by the following formula:
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where:

· R is the base station-UE separation in kilometres

After L is calculated, log-normally distributed shadowing (LogF) with standard deviation of 10dB should be added [2], [3]. The pathloss is given by the following formula:
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NOTE 1: 
L shall in no circumstances be less than free space loss. This model is valid for NLOS case only and describes worse case propagation

NOTE 2: 
The pathloss model is valid for a range of Dhb from 0 to 50 metres.

NOTE 3: 
This model is designed mainly for distance from few hundred meters to kilometres. This model is not very accurate for short distances.
NOTE 4: 
The mean building height is equal to the sum of mobile antenna height (1,5m) and 
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4.5.3 Macro cell propagation model – Rural Area
For rural area, the Hata model was used in the work item UMTS900[2], this model can be reused:
L (R)=  69.55 +26.16log10(f)–13.82log10(Hb)+[44.9-6.55log10(Hb)]log(R)  – 4.78(Log10 (f))2+18.33 log10 (f) -40.94 

where:


R is the base station-UE separation in kilometres


f is the carrier frequency in MHz

Hb is the base station antenna height above ground in metres
Considering a carrier frequency of 900MHz and a base station antenna height of 45 meters above ground the propagation model is given by the following formula:
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where:

· R is the base station-UE separation in kilometres

After L is calculated, log-normally distributed shadowing (LogF) with standard deviation of 10dB should be added [2], [3]. The pathloss is given by the following formula:
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NOTE 1: 
L shall in no circumstances be less than free space loss. This model is valid for NLOS case only and describes worse case propagation

NOTE 2: 
This model is designed mainly for distance from few hundred meters to kilometres. This model is not very accurate for short distances.
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