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Bang Goes the Theory: Predicting Signal Levels to your Phone 

Due to time constraints the material we put together on signal level prediction in the streets of 

London didn’t make the ‘wireless’ edition of Bang Goes the Theory.  This document summarises our 

predictions and how well they agreed with the BBC’s measurements.  

If you would like to check out signal levels on your own phone you need to download an RF signal 

tracking application. There are quite a few to choose from on Android platforms (search using ‘RF 

Tracker’ on Google Play), however things are more restricted on the iPhone.  Interestingly Apple has 

hidden a field test app in the iOS that allows you to quickly check the quality of your cellular signal 

by simply dialling in a special code on your iPhone. The code is 3001#12345# and you must then 

press Call on your iPhone to launch the test app. Please use at your own discretion. The signal bars 

on your iPhone are replaced by the signal level in dBm (this is a power level that varies from around 

–50dBm to -110dBm). For further information enter ‘3001#12345#’ in an Internet search engine. 

We used Android handsets and downloaded the RF Signal Tracker app.  Location estimates are 

generally best if you force the phone to work only with GSM signals (rather than 3G). Don’t forget to 

allow 3G connections once you’ve finished using the tracker application. 

Once your phone application is running it should be possible to get the raw signal level, normally 

quoted in dBm (1Watt is 30dBm, 1mill-Watt is 0dBm, 1 micro-Watt is -30dBm), and also the Location 

Area Code (LAC) and Cell ID for the serving basestation (i.e. the one you are currently talking to). Be 

careful, as you walk around the phone jumps from basestation to basestation! 

If you enter the LAC and Cell ID into the site below it will return the location of the basestation. The 

wand predictions for Bang Goes the Theory were done using LAC=1138 and Cell ID = 723.  

http://cellphonetrackers.org/gsm/gsm-tracker.php 

The above website returns the Latitude and longitude co-ordinates: Lat=51.516476 Lon=-0.081848  

 

Figure 1: Location of the GSM basestation used in the wand studies 
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You can use these with Google Maps to view the location. The screenshot below shows the location 

of the Bishopsgate cell site (LAC=1138, Cell ID = 723). 

 

Figure 2: Here you can see the cell site (black circle) using Google Street View 

Next we modelled the radio signals from this basestation using the University of Bristol’s ‘ProPhecy’ 

Ray Tracing software. Figure 3 shows the basestation (red circle) on the digital elevation map. This 

map models the ground, trees and buildings in full 3D.  The big red dotted circle shows the radius of 

the study area. To the right of figure 3 is the text script file that is used to actually run the model. 

 

Figure 3: Setting up the Bishopgate Basestation in ProPhecy 
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Test Point 1: Heron Tower 

Figure 4 shows how the radio signals get from the mobile (marked as UE) to the basestation. The 

lighter coloured “rays” are more powerful. The strongest signals arrive by bouncing off Liverpool 

Street station! It’s interesting to see all the different directions the radio signals take. 

 

Figure 4: Multipath Predictions for Heron Tower 

 

Figure 5: Detail Multipath Power Levels (dBm) and Time of Flights (ns) for Heron Tower 

Figure 5 shows the detailed signal level of each multipath that connects the mobile to the 

basestation. We also show the time of flight (how long it takes for the signal to travel from the 

basestation to your phone). Even though radiowaves travel at the speed of light it still takes 

hundreds, if not thousands of nano-seconds (ns) for the signal to arrive. The BBC measured -63dBm 

while we predicted -63.1dB. This is around one thousand millionth of a Watt! This is actually a strong 

signal and the wand would be almost fully illuminated at this point. 



University of Bristol 

 © Professor Andrew Nix, April 2012  

Test Point 2: New Street End 

 

Figure 6: Multipath Predictions for New Street End  

 

Figure 7: Detail Multipath Power Levels (dBm) and Time of Flights (ns) for New Street End 

Here the BBC measured -71dBm and we predicted -70.8dBm. This point is further from the 

basestation and more obstructed by buildings. The main paths still scatter from Liverpool Street 

station. This would result in a three-quarter illuminated LED bar. 
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Test Point 3: New Street Corner 

 

Figure 8: Multipath Predictions for New Street Corner  

 

Figure 9: Detail Multipath Power Levels (dBm) and Time of Flights (ns) for New Street Corner 

Here the BBC measured -91dBm and we predicted -89.6dBm. This in one million millionth of a Watt! 

This point has travelled around the street corner and there are now several tall buildings blocking 

the link back to the basestation. As a result the signal drops around 100 times (20dB) compared to 

New Street End. The LED bar drops from three quarters illuminated to almost all off as you walk 

around the corner. 
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Test Point 4: Devonshire Place 

 

Figure 10: Multipath Predictions for Devonshire Place 

 

Figure 11: Detail Multipath Power Levels (dBm) and Time of Flights (ns) for Devonshire Place 

The model predicted -96.5dBm while the BBC measured -89dBm. This is a very weak signal at the 

edge of the basestations coverage area. Figure 12 shows the “vertical plane profile” between the 

handset and basestation. Here you can see three tall buildings (the green ‘spikes’) block the direct 

path to the basestation.  



University of Bristol 

 © Professor Andrew Nix, April 2012  

 

Figure 12: Vertical Plane Path for Devonshire Place 

Figure 13 shows the coverage map for the Bishopsgate basestation (operating at 1.8GHz).  

 

Figure 13: RF coverage map for Bishopsgate 

Note how figure 13 shows that radio signals tend to ‘flow’ along the streets and drop sharply at 

street corners (as we saw earlier). This shows why we need so many basestations in a city such as 

London. This basestation (which is typical of those in the centre of cities) only offers coverage to 

users up to 300m away. As you walk around corners you often have to “handover” to another 

basestation offering better coverage. 

Finally, figures 14 and 15 show a prediction as the user “walks around a corner”. Here the model 

predicts the signal level at 1m intervals. Figure 15 shows the sudden signal drop at a distance of 
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around 30-40m (here distance is measured relative to the start of the walk). This power drop is 

caused by the shadowing (attenuation) of the buildings on the corner. Once you’ve gone around the 

corner the phone is reliant on much weaker scattered RF signals from more distant buildings. The 

model predicts the wand LED lights will drop from three-quarter illuminated to almost all off! 

 

Figure 14: Walk Route around the corner at New Street 

 

Figure 15: Predicted signal level along the route around New Street corner 


