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1. Introduction 

The 24GHz unlicensed spectrum (24.05-24.25GHz) offers an excellent opportunity to 
facilitate the innovation and operation of license exempt PTP radio systems providing a 
greater choice of high speed broadband digital connectivity to Canadians, as well as 
supporting the government’s rural and broadband connectedness agenda. The General 
intent is to provide these services over a greater distance by use of higher gain 
antennas. This proposal can successfully be implemented permitting compatible co-
existence between users in the same frequency band and with other users in this band.  
 
The purpose of this white paper is to detail a proposal for modification to the current 
fundamental field strength limit as defined in RSS 210, issue 6, Annex 12, for fixed point 
to point transmission links. Increasing the Field Strength/EIRP limit by means of higher 
gain antennas will result in a more efficient cost effective solution while still respecting 
all the regulatory RF safety and out-of-band spurious emission requirements currently in 
effect.  

1.1 Background  
The band 24.050-24-250GHz is currently allocated to radiolocation service (primary 
basis), amateur radio service, earth exploration satellite service (secondary basis). This 
band has a designation for use by industrial, scientific & medical (ISM) equipment. The 
lower adjacent band 24.00-24.05GHz is allocated on a primary basis to amateur and  
Amateur-satellite services and the upper adjacent band 24.25-24.45GHz has recently 
been authorized for fixed services applications.  
 
For a number of years, the band 24.05-24.25GHz has been available for licensed 
exempt devices including field disturbance sensors in the band 24.075-24.175GHz, and 
recently has been designated for use of license exempt fixed Point-to-Point 
transmission links using highly directional antennas on the basis that such devices 
cannot claim protection from other radio systems and cannot cause harmful interference 
to licensed radio services. 
 
The current rules for fixed PTP transmission links in the unlicensed 24.05-24.25GHz 
band restricts the maximum power transmitted to a field strength of 2.5V/m (128dBuV) 
at 3m, while defining a maximum antenna beamwidth of 3.5 degrees at a minimum gain 
of 33dBi. This low field strength limitation inhibits the usefulness and cost effectiveness 
of this band by enabling operations to deploy short radio links. Increasing the 
fundamental field strength limit to 25V/m (148dBuV) at 3m by use of higher gain 
antennas with inherent narrower beamwidths will allow for more efficient and cost 
effective deployments without affecting other users in, and adjacent to, this band as 
already protected by the current band edge & spurious emission limitations. 
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1.2 Benefits and Concerns 
Potential Benefits 
 

 Supports Industry Canada’s connectedness agenda. 
 Enhances rural connectivity (knowledge-based economy). 
 Provides a reliable cost effective solution. 
 Rapid deployment. 
 Serves the public interest by allowing affordable telecommunications facilities 

 
Potential Concerns 
 

 Interference concerns from licensed users in this band. 
 Interference concerns from adjacent band users.  

2. History 

This matter has been pursued by CWTA/DragonWave through the RABC/IC for ~ 1 
year. The history of events is as follows; 
 

1. Initial draft of RSS 210 amendment 5; Submission of letter to IC outlining the 
need to change the wording of RSS-210 to include an allowance for 24 GHz PtP 
radio usage, using FCC legislation as a guideline. (IC presentation Feb. 3 2003, 
word doc Feb 11 2003, RABC presentation Mar. 3 2003). 

 
2. After release of RSS 210 amendment 5, RABC/IC was solicited to amend RSS 

210 to allow higher power (EIRP) operation of PtP radio systems (June 18 2004). 
 
3. A presentation was made to RABC to outline the suggested changes (Sept 15 

2004). 
 
4. A second presentation was made to RABC to outline further change clarifications 

(Feb 17 2005). At this RABC session, it was agreed that DragonWave/CWTA 
would produce a technical white paper which addressed the following; 

 
 Detailed statement of the proposed changes 

a. Use of “average” to define radiated power 
b. Allowance to operate at higher EIRP through the use of increased 

antenna gain (not increased TX power) 
 Confirmation that the current wording in RSS-210 concerning out-of-band 

emissions could be retained 
 Investigation of interference impacts of using higher gain antennas to 

achieve higher EIRP operation 
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5. Submission of this white paper is in support of this detailed statement of 
proposed changes as requested at the last RABC session of Feb. 17 2005. 

3. Impact of Proposed Changes 

Inband and out of band analysis data is included in this section in an effort to 
characterize and mitigate potential interference issues with regards to spectrum sharing 
and compatibility between user of this spectrum. 

3.1 Out-of-Band Spectrum Users 
As stated in section 1.1, the lower adjacent band 24.00-24.05GHz is allocated on a 
primary basis to amateur and amateur-satellite services and the upper adjacent band 
24.25-24.45GHz has recently been authorized for fixed services applications.  
 
This proposal intends to maintain the current out-of-band emission requirements as 
already defined by RSS-210 and CFR47 Part 15.249. As such we foresee no potential 
problems for out-of-band users. 
 
This determination is further supported by the Radio Amateurs of Canada. Included 
below is the response from the Vice President of Regulatory Affairs for the RAC. 
 
  “Further to the FWCC LE SC meeting yesterday, 20 June, RAC has again reviewed 
the DragonWave proposal, and continues to believe that it does not pose a significant 
threat to amateur usage of either the primary or the secondary allocation to the amateur 
service at 24 GHz”. 
 
Jim Dean, VE3IQ, Radio Amateurs of Canada, Vice President Regulatory Affairs 

3.2 Inband Interference 

3.2.1. Comparison of 1ft antenna vs. a 3ft antenna  

 
A theoretical power spectral density study has been performed to plot the interference 
potential by comparison of a 1 foot antenna to that of a 3 foot antenna. The conclusion 
is that inherent narrower beamwidths associated with higher gain antennas reduces the 
potential for interference as shown in the plot of Figure 1. 
 
This conclusion is also supported by a study in the FCC Report and Order (FCC 01-
357) to allow this band for unlicensed use as follows: 
 
“The FCC ruling noted that the use of a directional antenna will change the shape of the 
radiated fields and maintain the same geographic coverage as an isotropic antenna. 
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While signals will travel further in the intended direction of communication, the 
transmissions will be limited in all other directions. Using a highly directional antenna, 
with either a specified minimum gain or maximum main lobe beamwidth, will produce a 
narrow radiation pattern; thereby, minimizing the possibility of creating harmful 
interference to other services in the band. Furthermore, a stringent frequency stability 
requirement will ensure that emissions remain within the authorized transmission 
bandwidth and minimize drift into the adjacent bands. The Department is in general 
agreement with these findings and notes that the process, started in 1998 in the United 
States, included detailed consideration of the concerns of existing services both in-band 
and in adjacent bands.” 
 
The plot of figure 1 was produced using the guidance of IC Terrestrial Management and 
Telecommunications Policy (TRAA), Interim Arrangement Concerning the Sharing 
between Canada and the US on Broadband Wireless Systems. 
 
For purposes of demonstrating a radiation comparison between the 2 antennas, a 
power flux density level of -114dBW/m2 was used as a susceptible threshold, as 
referenced in Para. 4.2, Coordination in the Absence of a Sharing Agreement, with 
1mW of power to the feeder. The horizon distance was truncated at 30km. 
 
The plot shows a comparison of interfering area where the power flux density reaches 
-114dBW/m2   for both the 1 foot and 3 foot antennas.  
 
The area in which the power flux density = -114dBW/m2 is: 
1 Foot Antenna (33dBi): 76.4km2  
3 Foot Antenna (43dBi): 45.5 km2 
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HPCPE1 vs HP3
Using Circular Aperture model (uniform field distrubition)
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Figure 1 

 
As noted above in Figure 1, the higher gain antenna (narrow beamwidth) has a 
significant reduction in area of interfering energy. This result is also supported by the 
FCC statement in the FCC Report and Order (FCC 01-357). 
 

3.2.2. Interference Sharing and Compatibility 

As noted in the previous paragraphs, use of highly directional antennas will minimize 
inband and adjacent band interference due to narrower beamwidths, reduced side lobes 
and directivity. However concerns for other users and cross boarder coordination issues 
in this band have been considered and rationalized as follows: 
 
The following table shows antenna separation distances required to prevent 
interference to a victim receiver based on antenna alignment / misalignment scenarios. 
The probability of interfering systems being aligned within 3dB of each other is very 
remote due to the requirement for professional installation with this type of equipment, 
however this data has been presented for reference. 
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Table 1. 

P-toP Link, 53dBi system interfering with a 33dBi system 
Channel Relation 
Co-Channel = 0dB 

isolation 
Adj-Channel = 30dB 

isolation 

Antenna Alignment 
Relation to each other 

 (dB) 

Required Free Space 
Loss  
(dB) 

Separation Distance 
Required 

(kms) 

Co-Channel  3 (both aligned) 179 ~50-100** 
Co-Channel  25 (one misaligned) 154 ~50 
Co-Channel 50 (both misaligned) 129 ~2.8 
Adj. Channel 3 (both aligned) 149 ~28 
Adj. Channel 25 (one misaligned) 124 ~1.6 
Adj. Channel 50 (both misaligned) 99 ~0.1 
    

P-toP Link, 33dBi system interfering with a 33dBi system 
Co-Channel 3 (both aligned) 159 ~50-100** 
Co-Channel 25 (one misaligned) 134 ~5 
Co-Channel 50 (both misaligned) 119 ~0.9 
Adj. Channel 3 (both aligned) 129 ~2.8 
Adj. Channel 25 (one misaligned) 104 ~0.16 
Adj. Channel 50 (both misaligned) 79 ~0.01 
    

P-toP Link, 53dBi system interfering with a 53dBi system 
Co-Channel 3 (both aligned) 199 ~50-100** 
Co-Channel 25 (one misaligned) 174 ~50-100** 
Co-Channel 50 (both misaligned) 149 ~28 
Adj. Channel 3 (both aligned) 169 ~50-100** 
Adj. Channel 25 (one misaligned) 144 ~16 
Adj. Channel 50 (both misaligned) 119 ~0.9 
** Terrestrial Line of Sight propagation is limited by the horizon. 
 
Notes: 

1. The likelihood of 53 dBi antennas from two different systems being fully aligned 
is improbable, so the first separation distance in cases 1 and 3 above may not 
represent realistic EMI scenarios 

2. The earth’s curvature (k=4/3) will probably eliminate LOS beyond 100km (~165m 
antenna heights at each end would be required to achieve radio LOS (100% F1) 
over 100km) 

3. ~600m is required at each end for 200 km (k=4/3) 
 
From the data provided in Table 1, some assumptions can be made: 

1. Interference requires co-channel operation. (table 1 shows that adjacent channel 
conditions are not viable due to the required separation distances). 

2. The system must be co-polarized. 
3. The mainbeams must be aligned. 
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This determination is further supported by the Radio Amateurs of Canada. Included 
below is the response from the Vice President of Regulatory Affairs for the RAC. 
 
  “Further to the FWCC LE SC meeting yesterday, 20 June, RAC has again reviewed 
the DragonWave proposal, and continues to believe that it does not pose a significant 
threat to amateur usage of either the primary or the secondary allocation to the amateur 
service at 24 GHz”. 
 
Jim Dean, VE3IQ, Radio Amateurs of Canada, Vice President Regulatory Affairs 

3.2.3. Probability Analysis 

 
In the event that there are two systems operating within main-beam-interfering distance 
with one-another (but on opposite sides of the US-Can border), the probability of 
mainbeam co-alignment (assuming a conservative 5 deg BW….which allows for > 25 
dB misalignment) is as follows: 
 
Two antennas pointing in an interfering-inducing direction (1/360 x 5 deg)^2 = 0.019% 
times the probability that they are co-channel (assume 2 channels = 50% probability) 
times the probability that they are co-polarized (assume only V or H as possibilities, 
therefore 50% probability). The result is; 
 
0.019% x 50% x 50% = 0.0048%  chance of an interference condition. 
 
So for every 1000 links deployed, there is a statistical probability of 0.048 occurrences 
of interference. These would be resolved through either selecting alternate frequency or 
polarization channels. 
 
Conclusions:  
 
From the above, there is only a remote chance of cross-border interference (based on 
the assumptions listed here) for the 2 x 33 dBi. For that matter, even when 1 or both 
antennas are 53 dBi (higher gain but more highly directive), it would appear that the 
occurrence of interference would still be remote, and any occurrence could be dealt with 
on a case by case basis.  
 
Cross border issues are more often a problem between point-to-multipoint type 
deployments where radiated energy is not so focused in the azimuth plane. 
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3.3 Proposed Changes to RSS 210 
 

1. Remove the reference to “peak” field strength, allowing for use of an average 
detector when reporting the maximized peaked field strength of the carrier. The 
guidelines of ANSI C63.4 for measuring and reporting emissions will still apply. 

 
2. Increase the field strength limit from 2.5V/m to 25V/m at 3m, by use of higher 

gain antennas only. The conducted power to the antenna shall remain the same 
as defined by the rules. 

 
The current rules define a minimum antenna gain of 33dBi while allowing for a 
maximum field strength of 2.5V/m at 3m. This effectively limits the maximum power fed 
to the antenna to 1mW as follows: 
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It is proposed that by establishing a maximum conducted transmit power of 1mW, only 
increases in antenna gain can be used to increase field strength. 
 
A similar strategy has been employed for Point-to-Point devices in the 5.8GHz 
unlicensed band for both Canada and the US under RSS210, 6.2.2(q1)(iii) and CFR47 
part 15, Sub Part E respectively. “Fixed point-to-point devices for this band are 
permitted up to 200W (53dBm) EIRP by employing higher gain antennas, but not higher 
transmitter output powers”. 
 

3.3.1. Specific RSS 210 Wording Proposal 

 
Change to wording of the rules as follows: 
 
Annex 12: Fixed Point-to-point in the 24.05-24.25 GHz Band 
 
The 24.05-24.25 GHz band may be used for fixed, point-to-point systems that comply 
with the standards set out in this section. Fixed, point-to-point operation under this 
section is limited to systems employing a fixed transmitter transmitting to a fixed remote 
location. Point-to-multipoint systems, omnidirectional applications and multiple co-
located transmitters transmitting the same information are prohibited. 
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Note: Devices operating in band 24.0-24.25 GHz at a field strength not exceeding 250 
mV/m at 3 metres (equivalent to 19 mW e.i.r.p.) are classified as Category II, the 
requirements of which are found in RSS-310. 
 
Fixed, point-to-point operation is permitted in the 24.05-24.25 GHz band under the 
following conditions: 
 
(a) The field strength in this band shall not exceed 25V/m, measured at 3m along the 
antenna boresight. The conducted power delivered to the antenna shall not exceed 
1mW. 
 
(b) The frequency of the carrier is maintained within a tolerance of ±0.001%. 
 
(c) The antenna gain must be at least 33 dBi. Alternatively, the beamwidth of the main 
lobe shall not exceed 3.5 degrees, in both the azimuth and elevation planes. A 
maximum EIRP of 200W is permitted by employing higher gain antennas, but not higher 
transmitter output powers. 
 
(d) Except for harmonics, any out-of-band emissions shall be attenuated to the Table 2 
limits. Harmonic emissions shall be limited to a maximum level of 2.5 mV/m measured 
at 3m. 

4. Summary 

It is concluded that higher power point-to-point radio systems can successfully operate 
and co-exist in this band at the higher fundamental field strength limit while still 
respecting all current rules and limits already defined for compatible co-existence 
between users in and out of band. 
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