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1. Introduction 
 

There have been a couple of strange incidents in the vicinity of Halsey Street in Auckland’s Viaduct 

Harbour involving perceived radio interference. Firstly a helicopter in the process of landing lost its 

radio communication and then an operator of a remote drone lost control of the device which then 

crashed into a building window. Close to where both of these incidents occurred is a particularly 

prominent cell site located on the roof of a building at 132 Halsey Street. There is concerned that 

radio emissions emanating from this site may be of the cause of the suspected interference and 

represents a hazard for radio communications in the area. This report contains the results of an RF 

survey conducted in the area, and discusses whether any transmissions identified in the survey are 

likely to be a source of interference to other radio communications users. 

 

 
Fig 1  No 132 Halsey Street – Wynyard Quarter, Viaduct Harbour Auckland. 

 

The exact channel / frequency being used by the helicopter and drone are unknown, but in the case of 

the helicopter it is likely to be either a UHF channel designated for aircraft use (118 to 137 MHz) or a 

public mobile radio channel in either the UHF or VHF bands.  Model aircraft have traditionally used 

a number of narrow band VHF channels between 26 and 73MHz that have been reserved exclusively 

for their use.   However the bulk of the drones currently available on the market don’t use these 

exclusive channels, but use broadband channels at 2.4GHz and 5GHz, as typically used by other 

WiFi devices. They use the WiFi channels as they need the extra bandwidth to support video 

transmissions from the drone and also as it allows a smart phone to be used as the controller saving 

the cost of a separate controller.  
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2. Licensed Radio Transmitters 
 

A search of the Radio Licence Register showed forty plus licensed radio transmitters in the vicinity 

of Halsey Street, refer to Appendix A for a full listing.  Figure 2 shows the locations for each of these 

transmitters as recorded on the license.  The coordinates for the location recorded in the register as 

‘Wynyard Central’ are those for the building at 132 Halsey Street.  

 

 
Fig 2 Licensed Radio Transmitters in the vicinity of Halsey Street. 

 

All of the licences for radio transmitters at the Wynyard Central location are recorded against either 

Spark New Zealand or Telecom Leasing as the licence holder. In this case there are four separate 

licences for this location covering different radio frequency bands: 

 

1. 850 Cellular Band (870 MHz to 885 MHz) 

2. 1800 Cellular Band (1830 MHz to 1855 MHz) 

3. 2100 Cellular Band (2140 MHz to 2155 MHz) 

4. 2.6 GHz Band – Private Spectrum (2640 MHz to 2660 MHz) 

 

A sweep of the radio spectrum within each of these bands was completed using a Rohde & Schwarz 

FSH6 Spectrum Analyser.  The measurements were taken from the roof of the building at 132 Halsey 

Street at a distance of approximately 30 metres from the cell site antennas. 
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Fig 3 Wynyard Central 850 Cellular Band 

 

 
Fig 4 Wynyard Central 1800 Cellular Band 
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Fig 5  Wynyard Central 2100 Cellular Band 

 

 
Fig 6  Wynyard Central 2.6GHz Private Spectrum 
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While the measured signal in each of these bands was reasonably strong, ranging from -35dBm for 

the 850 Band down to -50dBm in the 2100 Band, they are still within levels that could reasonably be 

expected within such close proximity to the transmitter.  Each of these transmitters is licensed for a 

radiated power level of 40dBW (10kW or +70dBm) which constitutes a high powered transmitter, 

even at licensed levels. 

 

Spark uses these frequency bands to operate its ‘XT Mobile Network’.  This network includes a 3G 

mobile service which operates nationwide in the WCDMA/UMTS 850 MHz band, with 2100 MHz 

band operation for infill in major urban areas.  Spark also offers a 4G (LTE) service which operates 

in the 1800 MHz Band (LTE Band 3). Spark combines this with the 2600 MHz band for its LTE 

service (LTE band 7), and with a compatible handset band 3 (1800 MHz) and band 7 (2600 MHz) 

can be used simultaneously to speed up data access. 

 

It can be deduced from the radio licensing information and the spectrum analyser plots, that the radio 

installation at 132 Halsey Street is a combined 3G / 4G cell site operated by Spark New Zealand. 

 

 

3. General User Radio Licence Transmitters 
 

All radio transmitters in New Zealand need to operate in accordance with a radio licence.  Where a 

specific site licence hasn’t issued, then the radio transmitter would need to comply with a General 

User Radio Licence (GURL) that allows operation in commonly used shared spectrum bands.  

GURLs have been issued for use by ‘short range devices’ which includes the 2.4GHz and 5GHz 

bands used by WiFi devices and cordless phones.  Separate GURLs have also been issued for 

commercial and private aircraft use, ‘citizen band’/‘personal radio service’ mobile radio operation, 

and also for specific use by model aircraft. 

 

 
Fig 7 WiFi Networks detected near Halsey Street 
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A survey was completed of the WiFi networks in the vicinity of Halsey Street and a significant 

number of Access Points were detected, see figure 7 and Appendix B for a list of the Access Points 

detected close to 132 Halsey Street.  The significant number is not unexpected given the dense urban 

environment.  Most of those detected operated in 2.4GHz Band (802.11 ‘b’, ‘g’ and ‘n’), but signals 

were also detected in the 5GHz band (802.11 ‘a’ and ‘n’). 

 

A sweep of the RF spectrum in the 2.4GHz band and the 5.8 GHz band saw more activity in the 

2.4GHz band, but no very high powered transmitters likely to prohibit the use of the band by other 

users or potentially operating outside the constraints of the GURL for short range devices, see figures 

8 and 9 below: 

 

 

 
Fig 8 2.4GHz Band at 132 Halsey Street 
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Fig 9  5.8GHz Band at 132 Halsey Street 

 

In addition to the 2.4 GHz and 5 GHz bands used by short range devices, a sweep was also conducted 

of the GURL bands used for VHF aircraft communications and also for public mobile radio channels 

at both VHF and UHF frequencies as used by commonly available mobile radio products.   

 

The GURL for aircraft communications covers the frequency range from 118 MHz up to 137 MHz, 

with the frequency at 134 MHz specifically reserved for general air-to-ground and air-to-air 

communications.  A sweep of this band showed no activity at the time the measurements were taken, 

see figure 10. This isn’t unexpected given no aircraft were operating in the area at the time, but the 

sweep also didn’t show any significant noise of a persistent nature in the band.  Radio noise levels, in 

addition to background thermal noise, can potentially be affected by spurious out-of-band 

transmissions generated directly by other transmitters or as a result of intermodulation (intermod) 

products being generated by a combination of other transmitters operating outside of the band in 

question and close proximity to each other. 

 

In the case of the public mobile radio channels in the VHF band, again no activity was detected at the 

time the sweep was conducted, see figure 11.  As with the aircraft communications channels, no 

significant persistent noise source was detected in the VHF public mobile radio band.  For the UHF 

public mobile radio band, one signal was detected at 477.14 MHz at signal strength of -65dBm, see 

figure 12.  This signal was temporary in nature and had the expected radio spectrum profile of a 

typical narrowband FM transmitter at a signal level that is not excessively high.  It therefore isn’t 

considered to be a likely source of interference that could have caused the issues experienced by the 

helicopter and drone.   
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Fig 10 VHF Aircraft Communications Band – 132 Halsey Street 

 

 
Fig 11 VHF Citizen Band – 132 Halsey Street 
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Fig 12 UHF ‘Personal Radio Service’ Band – 132 Halsey Street 

 

 

4. Conclusion 
 

The Spark cell site at 132 Halsey Street, although prominent is actually only one of a number in the 

vicinity, with Vodafone, Two Degrees Mobile and Woosh Wireless also having sites around the 

Viaduct Harbour.  While supporting a number of high powered transmitters, the Spark cell site only 

operates in privately held cellular bands that are separated significantly in terms of frequency with 

the likely channels used by the helicopter and drone.  Consequently this site is not considered to be 

the primary cause of the interference issues experienced.  Potentially intermodulation products 

resulting from the combination of these and other legitimate sources in the area may have 

inadvertently created a source of interference in the bands of interest.  However no persistent source 

of unidentified interference was detected in any of the bands likely to be used by the helicopter or 

drone.  It is also likely that Spark and other commercial cellular operators would employ filtering on 

both the transmit and receive sides of their radios to minimise the risk of intermodulation 

interference.  

 

The use of the 2.4GHz and 5GHz WiFi bands for the control of drone aircraft has a number of 

benefits and had become the de facto standard for these devices.  There are unfortunately a number of 

downsides to using these frequencies, particularly in dense urban environments.  Firstly as it is shared 

spectrum the drone must compete with other WiFi devices in the area of which there are many. This 
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is mitigated partially by the WiFi protocol employing ‘Carrier Sense Multiple Access with Collision 

Avoidance’ (CSMA/CA) which is a technique by which multiple WiFi devices manage shared access 

to a radio channel.  It results in reduced throughput during times of congestion, which could 

potentially result in data rates below that needed by the drone to be effectively controlled.   

 

The use of CSMA/CA also doesn’t address the issue of devices that use WiMax or other proprietary 

protocols other than the WiFi protocol, but operate in the same bands of the WiFi devices. Signals 

from these devices will be seen purely as noise by a WiFi device.  When the signals from these other 

sources raises the noise floor such that the signal to noise ratio drops below a minimum threshold, the 

WiFi radios used by the drone will progressively drop down its modulation rate to maintain 

communications.  The effect is the same as for WiFi traffic congestion, in that it results in reduced 

throughput and can potentially lead to the sudden loss of all communications. 

 

In addition to interference issues, radios operating at frequencies at 2.4GHz and above typically 

require line of sight or near line of sight to operate.  Advanced radio techniques including the use of 

‘Multiple Input Multiple Output’ (MIMO) do allow for some non line of sight operation at close 

range.  If a smart phone was being used as the controller it may not possess the multiple antenna 

arrays used by MIMO and other smart antenna techniques and therefore not have this capability. 

 

It is generally advisable that drones using WiFi as a means of communication for control, particularly 

in a dense and built up urban environments, either be operated at relatively close range or only with 

direct line of sight between the controller and the drone in the air. 

 

In the case of the helicopter that lost communications during landing, with the passing of time and 

unless the exact channel of operation is known it is difficult to determine whether interference issues 

were the cause of the break in communications.  It can be concluded with reasonable confidence that 

the Spark cell site located at 132 Halsey Street was not the direct source of any interference and no 

significant source of interference can now be detected in any of the band that the helicopter is likely 

to have used.  It can only be concluded that any potential source of interference that might have 

affected the helicopter, was temporal in nature and is no longer present.



 

 

  

 

 

Appendix A – Licensed Radio Transmitters in the vicinity of Viaduct Harbour 
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Appendix B – WiFi Access Points in the vicinity of 132 Halsey Street 
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Appendix C - WiFi Channel Numbering 
 

 


