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March 1, 2019 
 
 
Mr. Eric Parsons 
Senior Director, Spectrum Management Operations 
Spectrum Telecommunications Sector 
Innovation, Science and Economic Development Canada 
(Submitted by email eric.parsons2@canada.ca)  
 
 
Dear Mr. Parsons, 
 
Re: Request for meeting to discuss various Safety Code 6 Issues 
 
1. On November 17, 2017, the Board submitted a letter to the Department containing a proposal 

with regards to the Client-Based Safety Code 6 Reporting Program (which was officially announced 
by the Department on May 19, 2017). We were pleased to receive a response to this letter, on 
December 4, 2018. We thank you for replying to our letter and for addressing the issues and 
recommendations we had brought forward.  
 

2. The industry has undertaken many Safety Code 6 calculations and measurements during the last 
year. RABC members observed many ISED officials in the field performing on-site verifications. 
With that experience, members of the RABC Safety Code 6 Working Group would like to meet 
with ISED technical experts and management to discuss issues that were observed by the industry 
throughout the last year. The following paragraphs describe the topics we wish to discuss during 
the meeting. This would be an opportunity for the industry to share its experiences with the 
Department and to offer a view regarding how the Reporting Program could evolve and to 
identify areas where additional research and analysis could be helpful.  
 

3. RABC would also suggest inviting technical experts from Health Canada and CRC, in order to gain 
their comments and advice. RABC believes that the discussions could lead to some research by 
CRC to further improve Canada’s fundamental understanding of non-ionizing energy. Similarly, we 
believe it may be helpful to have a representative from Narda1 invited to attend the meeting.  

  

                                                
1 Narda is a recognized supplier of measuring equipment in the EMF Safety, RF Test & Measurement and EMC 
sectors. 



 
4. RABC respectfully suggests that the following important Safety Code 6 topics as agenda items: 

A. ISED Database – Discussion regarding the future of Safety Code 6 Calculation 
B. Safety Code 6 - On site Measurements 
C. Measurement uncertainties – Executive summary of Engineering Report 
D. Guy anchor radiation – What’s next? 
E. CPC 2-0-20 Antenna Installation — Site Compliance and Access Control 

A. ISED Database – Discussion regarding the future of Safety Code 6 Calculation 
 
5. The number of transmission and reception sites across all technologies and frequencies, is on the 

rise and will increase rapidly for the foreseeable future. The RABC believes that a manual 
approach of calculating human exposure to non-ionizing radiation is no longer feasible. When 
such calculations are carried out, all transmission systems that have power contribution to a given 
location must be taken into consideration. We believe that the search for the technical 
parameters of these systems must be done automatically using the Department’s database. 
 
It’s for this reason the Board has emphasized the importance of database accuracy. In order to 
efficiently, quickly and accurately make Safety Code 6 calculations, it’s essential that technical 
data are up to date and accurate. RABC recognizes and truly appreciates the on-going efforts 
made by ISED to improve the quality of the technical data. The Board strongly encourages ISED 
to continue these efforts in order to continuously improve the process of verification of technical 
data. RABC also believe that efforts must come from all stakeholders, including operators.  
 

6. RABC members continue to find errors in data extracted from ISED’s database. These errors 
continue to jeopardize the accuracy of Safety Code 6 analysis. Further, incorrect and missing data 
are making it difficult for planning point-to-point links; an issue that will become more 
exacerbated with the launch of 5G services and the associated proliferation of Tx/Rx sites. 
 

7. The following five necessary and mandatory technical parameters are required for each 
transmitter in order to performed a detailed Safety Code 6 analysis: 

A. Position: Latitude/Longitude 
B. Radiation centre  
C. Frequency 
D. Effective Isotropic Radiated Power (EIRP) 
E. Horizontal and vertical antenna patterns 

 
8. During the drafting of this letter, RABC has received many comments, concerns and proposals for 

improvements to the ISED Database. As an example, Appendix A contains suggestions for 
improvement provided by Loxcel, as well as recent analysis (snapshots) undertaken by Loxcel in 
January and February of this year.  



 
9. RABC suggests creating a working group that would meet each quarter to gather information and 

improvement to be done and give that information to ISED in order to help improve the database. 
 

10. Note from the mobile industry: Antenna pattern management is much more challenging in the 
mobile world. A mobile antenna can deliver many frequency bands, many different beam tilts and 
therefore many antenna patterns must be taken into account. Based on this complexity and the 
sheer volume of antenna pattern data that would need to be included for reach wireless carrier, 
the industry does not believe it is feasible to add antenna pattern data to the monthly uploads to 
the ISED database. Antenna pattern data is readily available through the antenna manufacturers’ 
websites and those looking for this data should continue to access it via these websites. Please 
find below an explanation provided by Rogers:  

 

The issue with uploading antenna patterns is that one antenna could have many 
different patterns. For example, a common antenna today supports 6 different 
frequency bands, each with 10 tilt options, so 6 x 10 = 60 patterns for one antenna. 
Rogers has hundreds of different models of antennas currently in-service. In contrast 
to most other fields specified in CPC-2-1-23 which may have up to 30 or 40 characters 
in one cell, an antenna pattern file consists of 5,000 to 6,000 characters in a matrix of 
700 rows x 2 columns -= 1,400 cells. To make things even more complicated, not all RF 
tools use the same pattern format, so different operators may utilize different 
formats. 

 
11. Other members of the Safety Code 6 Working Group wish to continue discussion with mobile 

industry in order to find an easier solution where their ‘worst case’ antenna pattern could be used 
in order to calculate far field contribution on the ground. It should be noted that antenna patterns 
are only valid for calculations within the far-field. In some cases, far-field calculations cannot 
consist of a complete analysis for Safety Code 6. 

 
CBC/Radio-Canada NIRSPOT program – What the future looks like 
 
12. RABC would like to take a few minutes of the meeting to present how CBC/Radio-Canada 

currently calculates non-ionizing radiation levels on the ground or on the roofs of buildings. The 
software CBC/Radio-Canada uses was developed internally by CBC/Radio-Canada and is not for 
sale, distribution or sharing at this moment. The purpose of the exercise is solely to demonstrate 
how complex Safety Code 6 calculations can be carried out easily (almost automatically), when 
accurate and precise technical data is available.  
 

13. In the meantime, I have attached a PDF copy of a NIRSPOT presentation. 
 

 



B. Safety Code 6 – On site Measurements  
 
14. The guidelines for measuring radio frequency fields are described in the document GL-01, issued 

by ISED. However, CBC/Radio-Canada, private broadcasters and engineering consultants have 
noted, in some occasions, discrepancies between the prescribed methodology and the approach 
taken by some ISED officials during some site inspections. 
 

15. While RABC members understand that sites must comply with Safety Code 6 at all times, we are 
concerned about the ramifications to operators when they unnecessarily respond to sites to take 
corrective action. The Board understands and appreciates that the Department has a training 
program for its officials. We believe the training program may benefit from learning about some 
of the industry’s experiences. 
 

16. RABC suggests that when ISED agents request for immediate actions, they provide detailed 
information, including specific location (LAT LONG) and NIR level of all measurement points above 
the SC6 limits as per the GL-01 guidelines. This will improve the quality of communication 
between ISED agents and the industry, and will speed up the process to remedy non-compliant 
situations.   
 

17. RABC recommends that ISED officials allow a reasonable timeframe for operators to take 
corrective actions when the measurements are found by officials to be exceeding on a 
transmission site. The timeframe should reflect the time required for officials to share the 
detailed measurement results with the operator. Then, those details would greatly accelerate the 
course of action taken by the site owner and/or major contributors leading to a final solution.  

C.  Measurement uncertainties – Executive summary of Engineering Report 
 
18. An in-depth analysis of the measurement uncertainty of Narda’s NBM-550 meter and EF-0391 

electric field probe has been conducted. The calibration data from the meter and probe was used 
to replace the typical uncertainty (from the manufacturer’s datasheet) for each uncertainty 
factor. Overall, the units’ calibration data offers better uncertainty than commonly used ± 3 dB. 
 

19. Considering the following uncertainty factors and applying them to the broadcast environment, in 
some conditions, the uncertainty could be as low as 1.2 dB. 

• Basic Unit Voltage Display Resolution 
• Linearity Response 
• Frequency Response 
• Probe Isotropic Response 
• Thermal Response 
• Calibrating Field Accuracy 
• Measurement Repeatability  
• Temporal Uniformity 



• Human Body Impact 
 

20. In most cases this reduction in the measurement’s uncertainty leads to a reduction in the 
effective RF exposure levels. This means that areas in uncontrolled environments where effective 
RF levels would have been exceeding the reference level limits could now be in compliance with 
Safety Code 6 and no corrective measure would need to be undertaken. 
 

21. RABC believes that measurements should be undertaken in conditions where the uncertainties of 
the measurement equipment are the lowest. In those best conditions, it simply means that 
measurements are the most precise that can be done with the equipment. For these reasons, 
RABC believes that those results must prevail over other measurement taken under less favorable 
conditions. 

D. SC6 around guy anchors  
 
22. RABC is well aware that guy anchors around towers were, over recent years, the areas where we 

have found the highest number of locations exceeding 100 % of the SC6 uncontrolled 
environment limit. This has been a relatively new discovery by industry and the Department; and 
has exposed previously unknown challenges to verify Safety Code 6 compliance at some sites. 
 

23. However, RABC also believes that the energy around guy anchors is not the same energy than the 
one found in an open area or right in front of the antenna. Just to mention, measurement over 
100% can also be found around ceiling lights, desk lamps, microwaves, can openers etc.… RABC 
believes that some deep technical concepts need to be investigated and better understood here. 

 
24. It is known that non-ionizing radiation that carries power will reduce exponentially with the 

distance. When a measurement point over 100% public limit is found in an open area, we observe 
that the energy reduces gradually, as you take measurements further from the transmission 
source and further from that precise measurement point. As an example, one meter away you 
could find 80%, then 50%, then 20%… This behaviour is not what has been observed in proximity 
to guy anchors. 

 
25. Guy anchors are radiating differently. A measurement at 30 cm from a guy anchor could be over 

500% and 30 cm further away, this energy could have completely disappeared. RABC believes that 
studies and efforts must be done around that very technical issue in order to understand what is 
really happening. 

 
26. Regarding the contact current, ISED has mentioned contact currents and induced currents around 

the guy anchors. ISED has also acknowledged that there is a lack of commercially available 
equipment and that the measurements can vary depending on the person taking the 
measurements. This puts all stakeholders in a difficult position. 
 



27. RABC would like to request that ISED share any data they have with respect to ISED’s measuring 
contact and induced currents at guy anchors and broadcast sites in general. How many guy 
anchors have been measured that exceed the contact current specs? We would also like to know 
what equipment they are using and what measurement procedures are being followed. The goal 
of this would be to get a better understanding of contact/induced currents at guy anchors as 
there is no information publicly available. The other goal is to maintain consistency throughout 
the industry. 
 

28. RABC wishes to also underline the fact that it is very unlikely that someone from the public will 
stay more than 6 minutes at 30 cm from a guy anchor on a transmission site. In a rare situation 
where someone from the public is on a transmission site, a proper signage on guy anchor and/or 
around it could also strongly discourage people from being too close. 

 
29. The members of RABC believe it is very important to understand precisely the reradiating 

phenomenon. Installing fences around all guy anchors across the country may not be the best 
solution. 

E. CPC 2-0-20 Antenna Installation — Site Compliance and Access Control 
 
30. The RABC is aware that CPC-2-0-20 will be reviewed shortly. We believe the review would benefit 

from our work to further understand guy anchor re-radiation, measurement uncertainties and 
other technical discussion included in this letter. RABC believes that the revision of  
CPC-2-0-20 should be begin after we have had the above-requested meeting. 

 
31. To conclude, we appreciate the Department’s willingness to entertain recommendations to 

further improved the Reporting Program. We have raised a number of technical matters that 
would benefit from in-person discussions with technical experts and management from the 
Department. RABC is prepared to host such a meeting. 

 
Sincerely, 
 
 
 
 
J. David Farnes 
General Manager 
 
Attachment 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
Example of Database improvement provided by Loxcel 

(www.loxcel.com) 
 

  



 
Horizontal and vertical antenna patterns 
 
The Australian Communications and Media Authority (ACMA) collect and publish 
antenna pattern data: 
 
https://www.acma.gov.au/Industry/Spectrum/Radiocomms-licensing/Register-of-
radiocommunications-licences/radiocomms-licence-data 
 
Today, ACMA published 394 megabytes of spectrum data and 3,260 megabytes of 
corresponding antenna pattern data. This is a lot of data to collect and publish, which 
supports Rogers' concerns about the effort involved in doing so. 
 
As we recently documented here 
 
https://www.loxcel.com/news-2019.html#7-Jan-2019 
 
there are other data from the ISED database that influence signal propagation, such 
as TX_ANT_HT and TX_ANT_AZIM, that could be improved: 
 
http://www.ic.gc.ca/engineering/SMS_TAFL_Files/readme_site_data.pdf 
 
TX_ANT_HT Height of physical centre of the transmitter antenna above ground level in 
meters including the structure/building on which the antenna is mounted. 
 
TX_ANT_AZIM Azimuth in degrees from true north of the transmitter antenna's direction 
of maximum radiation. 0 degrees indicates an omni directional antenna and 360 
degrees indicates a directional antenna pointing true north. 
 
ISED's current "Spectrum Licences Site Data" file contains 501,128 records (for 2019-
01-03): 
 
https://sms-sgs.ic.gc.ca/eic/site/sms-sgs-prod.nsf/eng/h_00010.html 
 
 
Across all records, for TX_ANT_HT 
    15 records have no value 
 5,325 records @ 0 meters 
 9,951 records < 3 meters 
26,066 records < 6 meters 
 
It would be helpful to clarify the meaning of small antenna heights, especially "0 meters" 
which could mean anything from "antenna panel has been pounded into the ground, like 
a fence post", "we are not telling you", "data corruption", "unknown", "DAS", or 
something else. Values under 3 meters might have been incorrectly measured relative 
to the roof top, instead of "ground level" or represent ceiling-mounted DAS installations. 



 
Suggestions: 
1. Clarify these uncertainties with TX_ANT_HT. 
2. Add a mandatory "IS_DAS" data element with values "Y" or "N". (There is a 
field ZONE_ENHANCER but it is empty across most records.) DAS antennas are 
subject to "indoor topography" that can change from hour-to-hour and which 
severely challenge the ability to model their signal propagation. For this reason, it 
would be good to know which antenna are DAS. 
 
 
Across all records, for TX_ANT_AZIM 
     1 record @ -50 
     1 record @ 365 
     1 record @ 1,165 
   140 records have no value 
 3,850 records = 360 (DIRECTIONAL) 
56,118 records = 0 (OMNI) 
 
The ingest process should have rejected the three records with (-50, 365, 1165). 
 
We found other records with an azimuth of 0 (OMNI) 
whose TX_ANT_MFR and TX_ANT_MODEL values mention a sector antenna, such as 
Commscope HBXX-3319DS-A2M; these occurrences suggest the OMNI sentinel value 
(ie. 0) has been misinterpreted. 
 
Suggestions: 
3. Validate TX_ANT_AZIM (and others?) during ingest process. 
4. Add a mandatory "IS_OMNI" data element with values "Y" or "N". (There is 
a TX_ANT_DIRECTIONAL field that can have one of seven undocumented values 
that bear little relationship to TX_ANT_AZIM.) 
 
 
 



 



 
 


