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896 - 960 MHz GMSK – RF LINK ANALYSIS

· GMSK modulation

· 50kbps, 100 kHz channel spacing

· Modulation Index = 0.5

· BT Product = 0.5

REQUIRED RECEIVED POWER (RX SENSITIVITY)

The equation below assumes an Rb = 50kbps and a 100kHz channel spacing.
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LINK BUDGET

METER TO COLLECTOR

· 50 kHz GMSK modulation (Pr = -110 dBm)

· 2W (33 dBm) PA output followed by an output filter with 1dB insertion loss
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32 dBm Measured at the TX antenna connector

· 0 dBi TX Antenna

· 3 dBi RX Antenna

METER TO METER

· Same as METER TO COLLECTOR except RX Antenna is 0 dBi


LP+ NFa + Mf = 32.0 - (-110.0) + 0.0 + 0.0 = 142.0 dB

ENVIRONMENTAL NOISE FIGURE:

· Man made noise above the thermal noise floor. (KT)
· Created by radio traffic in an urban/suburban environment.
· Dependant on frequency and varies with the amount of transmitter activity and time of day.
· Typical measured noise values in urban/suburban environments are between 1 and 3 dB
· A value of 3dB is used in range calculations
STATIC AND DYNAMIC FADE MARGIN:

· There are two types of fading – Static and Dynamic
· Slow (Static) Fades > Message Duration, caused by the installation environment.
· Fast (Dynamic) Fades < Symbol Duration, caused by moving objects near the endpoint
· Two types of diversity are employed to combat fading – Macro and Micro
· Receiving an endpoint on more than one collector or through multiple meters creates macro diversity.
· Transmitting to an endpoint from more than one collector or through multiple other meter paths creates macro diversity.
· A Forward Error Correcting code (FEC) such as a 3/4 rate convolutional code used in conjunction with data interleaving and Viterbi decoding provides micro diversity for fast fades.
· Typical fade margins for 900MHz systems range from 6~9 dB.
· With the FEC code and data interleaving the fade margin can be reduced to 1~ 3 dB.
· A margin of 3 dB is used in range calculations.  
PATH LOSS:

· Path loss models used are based on the Hata propagation model, which is an empirical formulation of the path loss data provided by Okumura.

· This model is valid for frequencies up to 1500 MHz.

· This model does not account for rapid changes in terrain.

· RF propagation software can be used to accurately model propagation in heavy terrain.

· The path loss model depends on the receiver and transmitter antenna heights, the distance between the antennas and the installation environment.

PREDICTED RANGE:

METER TO COLLECTOR:


Assumptions:


Environmental Noise Figure, NFa = 3 dB



Margin for Fading, Mf = 3 dB


The total path loss (Lp) =  145.0 – 3.0 – 3.0 = 139.0 dB


Collector
Endpoint
Urban

Suburban
Rural


Antenna
Antenna
Range (mi)
Range (mi)
Range (mi)


Height (ft)
Height (ft)



25

4

0.74

1.34

3.37

METER TO METER:


Assumptions:


Environmental Noise Figure, NFa = 3 dB



Margin for Fading, Mf = 3 dB


The total path loss (Lp) =  142.0 – 3.0 – 3.0 = 136.0 dB


Endpoint
Endpoint
Urban

Suburban
Rural


Antenna
Antenna
Range (mi)
Range (mi)
Range (mi)


Height (ft)
Height (ft)



4

4

0.35

0.59

1.34
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