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1.0 Introduction 
 
These recommendations are submitted to ISED by the Toronto Police Service in accordance with 
instructions contained in the Canada Gazette, Part I, Volume 154, Number 37 dated September 12th, 
2020 relating to the RADIOCOMMUNICATION ACT Notice No. SLPB-002-20  “Consultation on the 
Technical and Policy Framework for the 3650-4200 MHz Band and Changes to the Frequency Allocation 
of the 3500-3650 MHz Band”. 
 
As a veteran of the Canadian telecommunications industry, and now an independent consultant with 
the Toronto Police Service, with no business  association with any telecom service provider or regulatory 
body, I welcome the opportunity to address the Consultation for Notice No. SLPB-002-20 “Consultation 
on the Technical and Policy Framework for the 3650-4200 MHz Band and Changes to the Frequency 
Allocation of the 3500-3650 MHz Band” 
 
The suggestions and opinions addressed here concern the spectrum allocation for the present planning 
and future deployment of the Public Safety Broadband Network (PSBN) in Canada and hopefully some 
(future) additional reserved spectrum for 5G at 3.5 GHz for Public Sector Agencies. 
 
 
Submission to ISED at:         ic.spectrumauctions-encheresduspectre.ic@canada.ca 
 
Attention:         Chantal Davis, Director 
         Spectrum Licensing Policy Branch 
 
 
 
Respectfully submitted by 
 
 

 
 
 
Michael Dixon 
Consultant, Toronto Police Service 
 
 
 
  

mailto:ic.spectrumauctions-encheresduspectre.ic@canada.ca
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2.0 Executive Summary 
 
Although ISED is planning an Auction in mid-2021 for 3.5 GHz spectrum currently used for Fixed Wireless 
Access (3475 MHz to 3650 MHz) the Consultation SLPB-002-20 will release additional mid-band 
spectrum for 5G wireless broadband sometime in 2023. Our submission suggests a review of the 
traditional Licensing mechanisms along the lines of those adopted in the USA following the 2012 PCAST 
Report1 “Realizing the Full Potential of Government-Held Spectrum to spur Economic Growth”. The 
rationale that followed the PCAST Report was documented by Preston Marshall in his book2 “Three Tier 
Shared Spectrum, Shared Infrastructure, and a Path to 5G” which was published in 2017 which preceded 
the adoption of the CBRS band in the USA. 
 
While we are not recommending the adoption of CBRS technology (since it is firmly based on TDD LTE), 
the rationale behind this three-tier model provides potential insights as to how to best use the C-Band 
spectrum as all mobile networks migrate from 4G/LTE to 5G Networks models (either Non-Standalone 
Core Networks or Standalone Core Networks) before the re-farmed C-Band becomes available. 
 
Our submission also suggests a focus on the three Metropolitan Areas (Vancouver, Toronto and 
Montreal) per the ISED Decisions contained in DGSO-006-19 (Decisions on a new set of Service Areas for 
Spectrum Licensing) since these Areas contain 32% of the Canadian population. These areas will provide 
an ideal opportunity to develop new “use cases” enabled by 5G wireless broadband. Our submission 
also favours the proposal submitted to ISED by Telesat, since ISED could count on the knowledge base of 
Mr. Ian Scott (CRTC Chairman) who previously was a Senior Executive with Telesat and has knowledge of 
satellite legislation and also of the needs of public safety through the current NG9-1-1 Consultations. 

3.0 Spectrum Licensing Challenges 
 
Spectrum allocation and usage policy is typically managed by national government entities – perhaps 
the one exception is satellite spectrum where international co-ordination is clearly required since 
satellites can provide services on a trans-national and even global basis. 
 
In the case of Canada, where we share a 9000 Km border with the USA co-ordination between the US 
Federal Communications Commission (“FCC”) and the Canadian Ministry for Innovation, Science and 
Economic Development (“ISED”) is also required – especially since market economics for devices, 
telecom equipment and systems is dominated by the USA. It is doubtful if global suppliers would create 
equipment for the (relatively) small Canadian Market. 
 
In Europe the large number of sovereign nations and the need for spectrum and international standards 
lead to the creation of the 3GPP standards organization and formed the basis for 2G/3G/4G systems 
adopted around the globe. No one nation in Europe could “go it alone” for mobile communications. 
 
Historically the FCC followed a typical spectrum allocation policy as shown in Figure 1 (below): 
 

 
1 2012 PCAST Report 
2 Dr Preston F Marshall Book 

https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/pcast_spectrum_report_final_july_20_2012.pdf
http://www.prestonfmarshall.com/upcoming
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Figure 1 Typical FCC spectrum allocation models 

Canada also pursued a similar allocation model – often adopting the FCC band plans allowing for similar 
equipment models to be used here. Public Safety agencies in Canada typical use narrow-band Land 
Mobile Systems developed by US companies such as Motorola and L3/Harris where spectrum is 
allocated based on “need” and not by auction. 
 
Even the allocation of 20 MHz of broadband spectrum (Band 14) is reserved for Public Safety agencies in 
the USA and Canada (but was never auctioned). 
 
When it comes to the 3.5 GHz spectrum band (3400 MHz to 3700 MHz) the US and Canada chose a 
different allocation model. Fixed Wireless Licenses were allocated in the 3475 MHz to 3650 MHz bands 
and “shared” Wireless Broadband Services (“WBS”) licenses were issued for the 3650 MHz to 3700 MHz 
band. In the US these bands were reserved for military radar usage until the 2012 publication of a report 
from the Presidents Council of Advisors on Science and Technology (“PCAST”) entitled “Realizing the full 
potential of government-held spectrum to spur economic growth”. The PCAST report paved the way for 
a new model for spectrum allocation – which came to be known as Citizens Band Radio System (“CBRS”) 
which has been deployed in 3550 MHz to 3700 MHz in the USA. 
 

3.1 New Spectrum Allocation Model – shared uses 
 
The PCAST report was designed to spur innovation and avoid “exclusive use” license arrangements that 
result in unused spectrum in “uneconomic” areas. The model assumes three tiers of license holders that 
allow “unused” spectrum to be shared dynamically. While this model has never been adopted in Canada 
– it might be time to consider such an approach if the US extends this CBRS model to spectrum made 
available by the C Band reorganization and available for 5G bands. 
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Figure 2 Concepts behind CBRS in the USA 

The Spectrum Access System model (used to manage the CBRS spectrum in Band 48) should be 
investigated as a possible new model for C-Band allocation on a shared basis. The new model could 
include a similar 3 Tier model – but adapted for a Canadian “vision” of the various stakeholders for new 
services made possible by 5G broadband.  
 
Our submission is focused on future services of interest to the public safety community. A recent “round 
table” session held in the USA suggested priorities for 5G that the public safety community has 
identified for the three major improvements made by 5G – namely Enhanced Mobile Broadband, 
massive machine-type communications (IoT) and ultra reliable low-latency communications. 
   

 
Figure 3 5G improvements over 4G/LTE 
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Our suggestion for Canada provides a similar three tier model for 5G spectrum licensing whereby the 
first tier is where the primary public sector users are located (Federal, Provincial/Territorial and 
Municipal groups). 
 
The applications that are supported in this first spectrum tier include Smart City, improved broadband 
for enhanced situational awareness for Public Safety (Fire, Police and EMS). Tier 1 spectrum is not 
auctioned – but is reserved for the public good. 
 
The second tier is where the priority access devices are placed, this tier is referred to as the Priority 
Access License or (PAL). This tier offers a non-renewable license paid to ISED, to use specified spectrum 
within a portion of the entire band, perhaps in a limited geographical area (perhaps Tier 4). The license 
of PAL gives users priority over the Tier 3. 
 
And finally, the lowest tier (tier 3) is referred to as the General Authorized Access (GAA). The GAA is a 
dynamic allocation of the new spectrum bands the idea is that GAA allocates dynamically, so that it does 
not interfere with the Tier 1 or Tier 2 user groups. 
 
In other words, the GAA users use the available spectrum that is not occupied by higher tiers.  
 
Another interesting approach that needs to be studied is the Neutral Host Solution for 5G Multi-
Operator Deployments proposed by the Alliance for Telecommunications Industry Solutions3. 

 

3.2 Barriers to Broadband in Canada 
 
In most developed nations, including Canada, most of the population lives in urban and suburban areas, 
which take up a small percentage of the landmass. A much smaller number of people live in very rural 
and remote areas, but these remote areas are a large proportion of the landmass. 
 
According to the CRTC’s Communication Monitoring Report, 4G/LTE mobile coverage is available to 98% 
of the population in Ontario, and that is achieved by providing terrestrial wireless mobile coverage to 
around 20% of the land area of the province, unfortunately the Ontario Provincial Police and multiple 
Indigenous Public Safety Agencies require much broader mobile coverage (perhaps as much as 50%-60% 
of the land area. The Digital Divide for broadband is very real for our citizens and also public sector 
agencies. 

 
3 ATIS Neutral Host Solutions for 5G 

https://access.atis.org/apps/group_public/download.php/48403/ATIS-I-0000073.pdf
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Figure 4 Southern Ontario 4G/LTE coverage 

Of course mobile wireless 4G/LTE Base Stations in rural and remote areas do require backhaul facilities 
to the Core Networks provided by Mobile Network Operators (“MNO”), but that can be provided by 
Fibre Links or by Satellite Backhaul (once the new Telesat LEO’s are deployed) beginning in 2023. 

3.3 The economics of rural/remote broadband coverage 
 
There is an excellent White Paper4 based on a Case Study for the costing of 700 MHz mobile coverage 
obligations in the United Kingdom that provides a methodology used by MNO’s in the UK. We could use 
a similar approach for the deployment of Band 14 (for Public Safety Broadband) and other sub-1 GHz 
spectrum solutions in Canada. When reading the White Paper please remember that the population of 
Canada is around 37M (while the UK is 63M) and our land mass is MUCH greater! 
 
One main conclusion of the White Paper is that to provide mobile wireless 4G/LTE or 5G coverage to 
increase the population coverage from todays 98% will mean an exponential increase in the number of 
base stations and costs that can never be recouped! Which likely means that a new economic model for 
broadband in rural and remote areas will be required. 
  

 
4 Policy Tracker White Paper 2019 

http://www.policytracker.com/wp-content/uploads/PT-Coverage-obligations-white-paper-complete.pdf
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4.0 Understanding Spectrum Requirements for Public Safety 

4.1 Legacy Requirements 
 
Historically Public Safety Agencies have been allocated narrowband (25kHz) channels for voice two-way 
radio systems. The number of discrete channels depended on the actual (and projected) number of 
users that First Responders would require. In the 1970’s most Land Mobile Radio (“LMR”) systems did 
not use any form of control channels. In North America the Association of Public Safety Communications 
Officials (“APCO”) has been responsible for setting standards for Public Safety LMR systems. 
 
Established in 1979, APCO-16 was a new standard dealing with the operation and functionality of 
trunked radio systems. While APCO-16 was a step in the right direction, it is analog and trunked only. 
APCO-16 elevated the standardisation of radio systems but it did not solve the problem of the lack of 
interoperability between systems. 
 
Ten years later, in 1989, APCO released a new set of standards, known as “P25” this new standard dealt 
with digital technology and allowed for both conventional and trunked telephony. The most important 
aspect of these new standards was that it created the promise of interoperability that was sorely missed 
by so many public safety officials. Since that time most Public Safety Agencies in Ontario have moved to 
adopt P25 systems – the most recent example being the Province of Ontario with the deployment of the 
proposed Public Safety Radio Network (“PSRN”) which begins deployment in 2021. 
 
These systems have been granted 25 kHz narrowband channels in a variety of spectrum bands (VHF, 
UHF and 700 MHz) by the Ministry of Science, Economic Development (“ISED”) are used in all Push-To-
Talk LMR systems operating today. While many agencies have used Mobile Data Terminals since the late 
1980’s that operated over narrowband channels, these data terminals today are now ruggedized laptop 
computers and operate over commercial mobile broadband systems that can provide multi-media 
capabilities but come with much larger bandwidth requirements than tradition LMR systems can deliver. 
 
There have been two studies on the bandwidth requirements published by Defence Research and 
Development Canada over the last nine years Report DRDC-2017-L1305 on the day to day bandwidth 
requirements for Public Safety and Report DRDC-CSS-CR-2011-016 on 700MHz Spectrum Requirements. 
 
The conclusions from the 2011 report are included here for reference: 
 
a) 10+10MHz is insufficient bandwidth to support the needs of public safety in the 10-15 
year horizon. 
 
b) Improvements in spectral efficiency will likely outpace public safety’s demand for data 
and as a consequence, the requirement for bandwidth should begin to attenuate beyond 
YR10, which is the point when penetration of LTE devices in the public safety 
community is expected to saturate. 
 

 
5 DRDC-2017-L130 
6 DRDC-CSS-CR-2011-01 

https://cradpdf.drdc-rddc.gc.ca/PDFS/unc273/p805324_A1b.pdf
https://cradpdf.drdc-rddc.gc.ca/PDFS/unc122/p535072_A1b.pdf
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[Comment: In the context of this report Year 10 meant 2021 but the adoption of Body Worn Cameras and 
the arrival of NG9-1-1 was NOT understood back in 2011] 
 
c) Despite the rapid pace of technical innovation, the ability to meet the needs of public 
safety with 10+10MHz of spectrum in a distant future, i.e. beyond 15 years, is not evident, 
but it is likely that 10+10MHz will not be sufficient at that time either. 
 
One must also understand the difference between “day to day operations” and times when major 
incidents occur and take into account that approximately 80% of 911 calls today are from the public that 
carry smartphones (along with a large number of First Responders). 
 
The reservation of a single 20 MHz of spectrum (Band 14) across Canada is insufficient considering that 
this spectrum remains “on hold” and is not yet deployed, despite the fact that FirstNet in the USA has 
paved the way for Canada and that multiple devices are now certified and include Band 14 capability.  
 
While we wait for the final conditions of license for Band 14 from ISED (and Public Safety Canada) our 
submission respectively requests a “priority” allocation of 50 MHz of 5G spectrum for the three 
Metropolitan Areas (Toronto, Vancouver and Montreal) – necessary in these massive urban areas, 
especially with the arrival of NG9-1-1 and the adoption of Body Worn Cameras by large urban forces (as 
in Toronto) where Band 14 will be found to be insufficient. 
 

4.2 The requirements for 5G spectrum 
 
Canada started researching the need for Public Safety Broadband in 2011 when the “new” broadband 
technology was 4G/LTE, but now the “new” technology is known as 5G and is targeted on “mid-band” 
spectrum globally and due for deployment in Canada in 2021. The 700 MHz Band chosen for Public 
Safety is known as “Low Band Spectrum” and is known for its wide-area reach and the capability to 
provide some in-building penetration. These bands are all Frequency Division Duplex (“FDD”) in 
operation and consequently have a 50/50 uplink/downlink capacity. 
 
Canada has deployed some mid-band spectrum (from 3475 MHz to 3650 MHz) for many years in a fixed 
broadband model (4G/LTE) but this spectrum will be re-farmed with “flexible” licenses in mid-2021 in a 
configuration better suited to the 5G air interface with the optional choice of mobile and/or fixed 
wireless use cases. 
 
The current Consultation (SLPB-02-20) goes even further and suggests re-farming spectrum from 3650-
4300 MHz for 5G purposes and moves away from dedicated C-Band Satellite services. 
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Figure 5 plans for 5G NR Bands 

The governing body for cellular broadband systems (“3GPP”) has also defined a new radio air-interface 
for (“NR”) for 5G but in an unusual move has defined a concept called Dynamic Spectrum Sharing 
(“DSS”) whereby low-band channels can support both 4G/LTE and 5G air interface protocols (although in 
different time-slots). Please refer to Section 6.0 in this submission. This feature means that a Mobile 
Network Operator (“MNO”) could support todays 4G devices as well as new 5G NR capable devices 
(providing the base station equipment comes from the same vendor). This transition will mean that 
some Canadian MNO’s may need to upgrade existing 4G/LTE Base Stations to new models capable of 
supporting both the 4G and 5G air-interfaces.  
 
This could facilitate the inclusion of Band 14 by commercial carriers as part of the Base Station upgrade 
path at a modest cost. 
 

 
Figure 6 3GPP Roadmap for 5G NR (2017-2021) 

To be able to provide 5G NR in Canada our MNOs will be upgrading their networks over the next 2 to 5 
years to be able to market these new features and higher broadband capacities. 
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5G NR in the 3300–4200 MHz frequency band will facilitate a consistent user experience ranging from 
high capacity and high density (up to 3–5 Gbit/s peak throughput in the case of a 100 MHz channel 
bandwidth) to wider coverage, to also address suburban areas and small towns without requiring extra 
site densification compared to current deployments. 
 
All the major equipment vendors (Ericsson, Samsung and Nokia) will participate in the arrival of 5G in 
Canada in 2021 and 2022. 

5.0 A Proposed Spectrum Plan for the PSBN in the GHA 
 
In the United Kingdom the plan for their PSBN (known as the Emergency Services Network) began in 
2015 with the selection of a network operator (BT/EE), device supplier (Samsung) and a mission critical 
services supplier (Motorola Solutions). That system is now operational but uses only commercial 
spectrum bands. 
 
In the United States the plan for their PSBN (FirstNet) began in 2016 with the selection of a network 
operator (AT&T) which began deploying Band 14 in 2017 – however since the deployment of Band 14 
would at a minimum take 5 years, AT&T provided “priority and pre-emption” for Public Safety Agencies 
on all commercial spectrum bands. 
 
In Canada, Innovation, Science and Development Canada (“ISED”) (then Industry Canada) designated 
10+10 MHz of the 700 MHz spectrum for public safety broadband communications in 2012 and since 
then there have been “discussions” between ISED and Public Safety Canada. There have also be two 
PSBN network architecture documents in 2013 and 2019. 
 
 

5.1 A spectrum plan for PSBN in the Golden Horseshoe Area 
 

Our plan involves immediate permission for 
the deployment of Band 14 Base Stations 
(700 MHz) throughout the Golden Horseshoe 
Area (Tier 4 License Area 4-077) but extended 
to include the entire Region of Niagara with 
licenses approved for the next three years. 
This Area is to be regarded as the Toronto 
Metropolitan Area per the ISED Decisions 
contained in DGSO-006-19 (Decisions on a 
new set of Service Areas for Spectrum 
Licensing. 

Municipal Governments in the Region of 
Halton and the Region of Peel have already 
deployed 20 Ericsson Base Stations for Band 
14 and the intent is to provide further 

evidence for the need of a combined Smart Figure 7 The GHA Toronto “Metropolitan Area” 
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City and Public Safety Broadband Network that will enhance Community Safety and Wellbeing. Other 
Regional Governments will likely join this initiative in 2021 and beyond. 

There are opportunities for the City of Toronto and all Regional Municipalities to identify next 
generation applications that may be useful for Public Safety and Emergency Management officials, in 
addition to providing some “Smart City7” trials for other important aspects of digital transformation for 
all City services that provide value for the public. 

6.0 Our Response to Questions contained in SLPB-002-20 
 
Q1 
ISED is seeking comments on the timelines for the development of an equipment ecosystem using 5G 
technologies in the 3800 MHz band. In particular: 
a) the ecosystem maturity level and readiness of equipment under band classes n77 or n78 for the 
Canadian market 
b) the ability of existing or future base station radios to handle multiple technologies and band classes at 
the same time (i.e. whether all four band classes (B42, B43, n77 and n78) or a subset of these band 
classes are able to operate on the same base station radio) and how it may affect the adoption of 5G 
technologies in the 3800 MHz band. 
 
Response 1: 
Network equipment, smartphones, customer premises equipment and other types of end-user 
equipment utilizing 5G-NR are now available in various markets in different spectrum bands, all of which 
add support for 5G in various parts of the 3300–4200 MHz range, if not the entire range – that is, for 
3GPP bands n77 (3300–4200 MHz) and n78 (3300–3800 MHz). 
 
As of Q1, 2020 there are nearly 140 operators currently investing in 5G networks in the 3300–4200 MHz 
range globally: 43 of them are deploying, have deployed, or have launched 5G networks using this 
spectrum. This ensures that the necessary building blocks (chipsets, devices and base stations) are, or 
will be available for North American markets. All of the Canadian carriers seem to follow the technology 
paths chosen by AT&T/FirstNet and the devices will likely support 5G in this band and also support the 
4G/LTE and 5G air-interface in the 700 MHz (and other) low bands. 
 
Q2 
ISED is seeking comments on the potential linkages between the equipment ecosystems using 5G 
technologies in the 3500 MHz and 3800 MHz bands. In particular: 
a) whether contiguity between the 3500 MHz band and 3800 MHz band is preferred given that 3GPP 
specifications allows for non-contiguous carrier aggregation 
b) whether there are any technical or operational impediments (e.g. equipment limitations/challenges 
to support aggregated use of spectrum, or requirements for additional base station radios) that would 
be incurred if operators have a large frequency separation between frequency blocks in one or both 
bands, and at what point (i.e. how wide the frequency separation) such impediments would become 
significant 

 
7 Smart City Master Plan for Mississaugua 

https://www.mississauga.ca/wp-content/uploads/2019/09/06090446/SMRTCTY-Master-Plan.pdf
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c) whether the equipment ecosystem deployed for the 3500 MHz band will be able to operate in the 
3800 MHz band, and whether this equipment could easily be extended to 3800 MHz after being 
deployed. 
 
Response 2: 
Band n77 (3300-4200) includes Band n78 (3300-3800) which allows chipset manufacturers to support 
the whole of Band n77. We should not have to choose between these bands. 
 
Q3 
ISED is seeking comments on how the difference in technical rules between the U.S. and EU could 
impact Canada’s ability to leverage the economies of scale from the global 3800 MHz ecosystem. In 
particular: 
a) would the difference in technical rules (such as out-of-band-emission (OOBE) power limits) result in 
two distinct region-specific equipment ecosystems 
b) which equipment ecosystem would be more suitable in the Canadian environment (noting that 
Canada has, for the most part, aligned with the U.S. on low- and high-band spectrum for 5G but in the 
mid-band, Canada is more aligned with the EU in the 3500 MHz band (3450-3650 MHz)) and specifically, 
whether Canada should generally align its technical rules with the U.S. or the EU in the 3800 MHz band. 
 
Response 3: 
Canada should generally align its rules with the USA, since the Canadian market for smartphones, tablets 
and IoT devices is regarded as “too small” for many vendors. Once US carriers agree to carry devices 
they can be easily approved for sale in Canada. There is more flexibility with Customer Premise 
Equipment since these form factors allow “more customization”. 
 
As an example, the US National Institute of Standards and Technology provides a list of certified devices8 
for the FirstNet/AT&T Public Safety System which includes devices with 4G/LTE Band 14 support. Band 
14 is not yet available in Canada. 
 
Q4 
ISED is seeking comments on the proposal to add a primary mobile service, except aeronautical mobile, 
allocation in the 3700-4000 MHz band to the CTFA and the specific changes shown in annex B of SLPB-
002-02. 
 
Response 4:  
Agreed. 
 
Q5 
ISED is seeking comments on developing a flexible use licensing model for fixed and mobile services in 
the 3650-4000 MHz band. 
 
Response 5:  
A flexible use licensing model should be used, as long as it provides for either fixed-use or mobile-use on 
an exclusive license basis. Licenses should not be “shared” or “first come first served” as in the current 
WBS licenses but could follow the USA model used for an expanded CBRS plan. 

 
8 NIST Public Safety Devices 

https://www.nist.gov/system/files/documents/2020/07/07/NIST_List_Of_Certified_Devices.pdf
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Harmonization of FSS use 
Q6 
Given the proposal in section 7.2 on developing a flexible use licensing model for fixed and mobile 
services in the 3650-4000 MHz band, ISED is seeking comments on the proposal that no new FSS earth 
stations be authorized in the 3700-4000 MHz band in the future and that the authorization of new FSS 
earth station licenses be limited to the 4000-4200 MHz band. 
 
Response 6: 
Agreed. 
 
Guard band between flexible use and FSS  
Q7 
ISED is seeking comments on the proposal to implement a 20 MHz guard band between 3980- 4000 MHz 
to protect FSS operations in 4000-4200 MHz band from proposed flexible use operations in the 3700-
3980 MHz band. 
 
Response 7: 
Agreed, Canada should align with the US proposals of a 20MHz Guard Band between 3980-4000 MHz. 
 
Maintaining FSS services in satellite-dependent areas  
Q8 
ISED is seeking comments on the proposal to maintain a primary allocation to FSS in the entire 3700-
4200 MHz band and the proposal that existing FSS earth stations in satellite- dependent areas remain 
licensed in the entire 3700-4200 MHz band. 
 
Response 8: 
Not Agreed. Flexible use operations (meaning mobile and fixed terrestrial services) should have the 
primary allocation from 3700-3980 MHz, FSS should retain a primary allocation in the 4000-4200 MHz 
Band. 
 
Q9 
ISED is seeking comments on the future demand for C-band in rural and remote areas such as the North, 
including the following: 
a) the trend towards using higher frequencies by FSS operations to provide broadband connectivity 
b) the ability of using higher frequencies to replace current C-band capacity and the potential timelines 
c) the possibility of a trend towards using 4000-4200 MHz in combination with other connectivity 
options (e.g. higher frequencies satellites or wireline solutions) and when it would be expected to be 
available for satellite-dependent areas. 
 
Response 9: 
The Telesat re-banding proposal supports option (c) and is preferred with oversight from ISED. 
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Q10 
In addition to capacity requirements, ISED is seeking comments on other issues that should be 
considered in maintaining broadband connectivity in satellite-dependent areas. 
 
Response 10: 
The Telesat re-banding proposal supports option 9 (c) and is preferred with oversight from ISED. 
 
Q11 
ISED is seeking comments on its proposal to remove the FSS allocation in the 3500-3650 MHz band and 
to suppress Canadian footnote C20 in the CTFA as detailed in annex B of SLPB-002-20. In addition, ISED 
is seeking comments on the proposed grandfathering of the existing earth station operations listed in 
annex C of SLPB-002-20, such that fixed or mobile stations in the 3500-3650 MHz band will be required 
to coordinate with these earth stations as specified in SRSP-520. 
 
Response 11: 
Agreed. Remove the FSS allocation in the 3500-3650 MHz band. The proposed grandfathering of the 
existing earth station operations listed in annex C of SLPB-002-20, such that fixed or mobile stations in 
the 3500-3650 MHz band will be required to coordinate with these earth stations as specified in SRSP-
520 is sub-optimal and should not be considered. 
 
Q12 
ISED is seeking comments on its proposal to remove the primary FSS allocation from 3650- 3700 MHz 
and suppress Canadian footnote C33 in the CTFA as detailed in annex B of SLPB-002-20. 
 
Response 12: 
Agreed. Remove the FSS allocation in the 3500-3650 MHz band and suppress the footnote. 
 
Q13 
ISED is seeking comments on: 
a) establishing unpaired blocks of 10 MHz for the 3650-3700 MHz band 
b) establishing unpaired blocks of 10 MHz for the 3700-3980 MHz band 
 
Response 13: 
Agreed. Both (a) and (b) are fine as long as eventual flexible use licenses are allocated in large 
contiguous allocations to obtain the “best” 5G channel performance. 
 
Q14 
Subsequent to changes to the spectrum utilization described in section 7 and recognizing the need to 
change the current WBS licensing model, ISED is seeking comments on its proposal to displace the 
existing WBS licensees and designate 80 MHz of spectrum available for the development of a new 
shared licensing process in the 3900-3980 MHz band as described in Option 2. Specifically, ISED is 
seeking comments on: 
a) the amount of spectrum proposed (80 MHz) under a shared spectrum licensing process 
b) whether there should be a provision that allows certain users (e.g. existing WBS licensees) priority 
licensing (e.g. an initial application window before accepting applications from others). 
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Response 14: 
Not Agreed. In the large Metropolitan Areas (Vancouver, Toronto and Montreal) any traditional shared 
licensing process should be avoided and NO priority given to existing licensees such as “WBS” 
 
Q15 
Given the proposal to implement Option 2, ISED is seeking information on potential costs such as 
upgrading equipment, which may be incurred by WISPs that are displaced from 3650-3700 MHz to 
provide services using the 3900-3980 MHz band. 
 
Response 15 
Not relevant to Public Safety. Do not provide “shared licensing” (as in the “WBS model”) in the 
Metropolitan Areas of Vancouver, Toronto and Montreal. 
 
Q16 
Based on the proposal to implement Option 2, ISED is seeking comments on the proposed displacement 
deadlines, with WBS operations in urban areas being displaced by December 2023 and all others by 
December 2025. Respondents are invited to propose other protection and displacement options for 
consideration, provided they include a strong rationale. 
 
Response 16 
All WBS operations in urban, metropolitan areas should be displaced by December 2023. 
 
Q17 
ISED is seeking comments on the Tier 4 service areas that would be considered urban as defined above 
and as listed in annex D of SLPB-002-20. 
 
Response 17 
Not Agreed. The focus for ISED should be on the Metropolitan Areas of Vancouver, Toronto and 
Montreal as defined in DGSO-006-19 (Decisions on a new set of Service Areas for Spectrum Licensing). 
 
Q18 
ISED is seeking comments on whether the moratorium should be extended to include all Tier 4 service 
areas. 
 
Response 18 
Not Agreed. The focus for ISED should be on the Metropolitan Areas of Vancouver, Toronto and 
Montreal as defined in DGSO-006-19 (Decisions on a new set of Service Areas for Spectrum Licensing). 
 
Q19 
ISED is seeking preliminary comments on the future spectrum licensing process for 3900- 3980 MHz, 
including the following: 
a) what type of applications are envisioned for this spectrum 
b) what type of shared licensing process ISED should consider (e.g. database approach, licensee to 
licensee coordination) 
c) what additional measures ISED should consider employing to manage access to the band in high 
demand areas, such as major metropolitan centres 
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d) what technical restrictions should be considered (e.g. technical rules similar to adjacent 3500 MHz 
flexible use band with reduced power levels, a guard band between new flexible use systems below 
3900 MHz, shared use above 3900 MHz, etc.) 
e) what type of eligibility criteria, if any, should be established 
 
Response 19: 

a) what type of applications are envisioned for this spectrum? 

 
3GPP has already identified major network changes as we move from 4G/LTE to 5G networks that will 
enable many new mobile applications to be developed. Mission Critical Services are of prime interest to 
the Public Safety Community together with the introduction of Mobile-Access Edge Computing (“MEC”). 
 
MEC will see the co-location of Cloud Computing services at the mobile network edge that will enable 
many “use cases” such as vehicle-to-vehicle (“V2X”) communications, drones, Internet of Things and 
AR/VR applications that depend on  millisecond response times. In other words this will enable “Smart 
Cities” of the future. 
 

b) what type of shared licensing process ISED should consider (e.g. database approach, licensee to licensee 
coordination) 
 
Our suggestion is that for the major metropolitan centres (Vancouver, Toronto and Montreal) dedicated 
licenses are allocated to the public sector agencies. Canada should avoid the CBRS Spectrum Access 
Systems approach that was designed by the FCC to solely to protect US marine radar applications. That 
approach has no traction internationally. 
 

c) what additional measures ISED should consider employing to manage access to the band in high 
demand areas, such as major metropolitan centres 
 
See (b) above. 
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d) what technical restrictions should be considered (e.g. technical rules similar to adjacent 3500 MHz 
flexible use band with reduced power levels, a guard band between new flexible use systems below 
3900 MHz, shared use above 3900 MHz, etc.) 
 
Any licensing approach should allow use of smartphones (200mW) for mobile use, as well as higher-
powered Customer Premise Equipment (both indoor and outdoor) for fixed wireless use. 
 

e) what type of eligibility criteria, if any, should be established 
 
No comment. 

Q20 
ISED is seeking comments on its proposal that existing FSS earth stations licensed in 3650- 3700 MHz 
after June 11, 2009, be permitted to continue to operate on a no-protection basis with respect to 
proposed new flexible use operations. 
 
Response 20: 
Agreed. 
 
Q21 
ISED is seeking comments on whether the Tier 4 service areas identified for exemption of certain 
provisions in GL-10 for mmWave bands as listed in annex E of SLPB-002-20, would be appropriate to 
apply for FSS operations in the 3700-4200 MHz band. ISED invites alternative proposals for areas that 
would be considered satellite-dependent (e.g. based on Tier 5 categories). 
 
Response 21: 
No comment. 
 
Q22 
ISED is seeking comments on whether certain remote industry operations, for example offshore oil 
drilling platforms, should be included in the definition of satellite-dependent areas. 
 
Response 22: 
Agreed. 
 
Q23 
ISED is seeking comments on its proposal to modify the existing FSS satellite authorizations to limit FSS 
operations in 3700-4000 MHz in non-satellite-dependent areas of Canada to a no-interference basis.  
 
ISED is also seeking comments on the proposal to adjust the conditions of licence for FSS operations to 
reflect the proposals as of the FSS transition deadline, including the possible removal of a high 
expectation of renewal for the 3700-4000 MHz portion of the band. 
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Response 23: 
The whole point of re-banding C-Band satellite operations is to make that spectrum available for mobile 
and fixed wireless deployments. The Telesat LEO proposal will be able to provide backhaul facilities to 
areas where other options (like fibre) are not economically viable. There should be no expectation of 
license renewal for FSS in the 3700-4000 MHz band. 
 
Q24 
ISED is seeking comments on its proposed date of December 2023 as the Canadian FSS transition 
deadline. 
 
Response 24: 
The sooner the better! 
 
Q25 
ISED is seeking comments on how the U.S. transition will impact the availability of FSS capacity in 
Canada. 
 
Response 25: 
No comment. 
 
Q26 
ISED is requesting information to assist with the consequent decision following this consultation. This 
information includes satellite transponder migration plans, frequencies, and how satellite operators 
serving the Canadian market will accommodate all Canadian customers, and on which frequencies. 
Requested information could include, but is not limited to: 
the names and number of satellites that will need to migrate to the 4000-4200 MHz band 

• the number of new satellites that may be required to serve the Canadian market 
• the locations of earth stations communicating with these satellites 
• the number of antennas and locations of associated earth stations that will need to be retuned and/or 

repointed 
• the flexibility of existing satellites to modify operations according to the different areas of Canada 

Response 26: 
No comment -best leave it to Telesat to assist ISED! 
 
Q27 
ISED is seeking comments on its proposed transition deadline of December 2023 for FSS earth stations, 
in which existing FSS earth station licenses would be modified to 4000- 4200 MHz in the relevant areas. 
 
Response 27: 
The deadline of December 2023 is realistic. 
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Q28 
ISED is seeking comments on making amendments to the relevant conditions of licence and technical 
rules in the 3700-4200 MHz band as well as the 3450-3700 MHz band in order to implement the 
following proposals with respect to protection from interference: 
 
a) prior to the transition deadline, existing licensed FSS earth stations may operate in the entire 3700-
4200 MHz band in all areas and be protected from interference from flexible use operations both in-
band (3700-3980 MHz) and the adjacent 3450-3700 MHz band 
 
b) after the transition deadline , existing licensed FSS earth stations may continue to operate in the 
entire 3700-4200 MHz band in satellite dependent areas and be protected from interference from in-
band flexible use operations in 3700-3980 MHz, but would not be protected from flexible use operations 
in the adjacent 3450-3700 MHz band; however, ISED also proposes that flexible use licensees deploying 
stations in the 3450-3700 MHz band within 25 km of an existing licensed FSS earth station in the 3700-
4200 MHz band be required to provide a notification to these operators, one year prior to the 
deployment of fixed or mobile stations 
 
c) after the transition deadline, FSS earth stations would only be licensed to operate in the 4000-4200 
MHz band in non-satellite -dependent areas and would be protected from flexible use operations in the 
adjacent 3700-3980 MHz band 
 
d) after the transition deadline, FSS earth stations operating in 3700-4000 MHz, in all areas, which are 
not eligible for licensing could continue to operate as a licence-exempt station without protection from 
flexible use operations both in-band and adjacent band(s) 
 
Response 28: 
No comment. 
 
Q29 
ISED is seeking comments on the proposed change to the CTFA to add the new footnote CZZ proposed 
above and shown in annex B of SLPB-002-20. 
 
Response 29: 
No comment. 
 
Q30 
ISED is seeking comments on how to ensure the continued operation of gateways that support the 
provision of services in satellite-dependent areas, specifically: 
a) how much spectrum would be required at these gateway sites 
b) if these stations could be consolidated into two sites, away from major population centres, and where 
the best locations for those sites would be. 
 
Response 30: 
Gateways should be at least 100km from any major urban areas. Geo-redundancy should be considered. 
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Q31 
ISED is seeking comments on its proposal to issue interim authorizations for certain existing licence-
exempt earth stations in the 3700-4200 MHz band. 
 
Response 31: 
No comment. 
 
Q32 
ISED is seeking comments on the proposed deadline of up to 90 days after the publication 
of a decision for submitting applications for these interim authorizations of existing licence-exempt FSS 
earth stations in the 3700-4200 MHz band. 
 
Response 32: 
No comment. 
 
Q33 
ISED is seeking comments on its proposal that receive-only earth stations that are not eligible for an 
interim authorization or whose operators do not seek authorization, could continue to operate as a 
licence-exempt earth station on a no-protection basis. 
 
Response 33: 
Not a good idea! 
 
Q34 
ISED is seeking comments on its proposal that in non-satellite-dependent areas, existing earth stations 
that operate under interim authorizations receive in-band protection from flexible use operations in the 
3700-3980 MHz band until the transition deadline. 
 
Response 34: 
Not a good idea! 
 
Q35 
ISED is seeking comments on its proposal that in satellite-dependent areas, existing earth stations that 
operate under an interim authorization receive in-band protection from flexible use operations in the 
3700-3980 MHz band before and after the transition deadline. 
 
Response 35: 
No comment. 
 
Q36 
ISED is seeking comments on its proposal that in all areas, existing licence-exempt earth stations that 
operate under an interim authorization receive no protection from adjacent band WBS stations and 
flexible use stations operating below 3700 MHz before and after the transition deadline. 
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Response 36: 
WBS spectrum from 3650-3700 MHz needs to become licensed for flexible use (and NOT on any shared 
basis similar to WBS). 
 
Q37 
ISED is seeking comments on whether the interim authorization process should also apply to new 
receive-only FSS earth stations in the 4000-4200 MHz band. 
 
Response 37: 
No comment. 
 
Q38 
ISED is seeking comments on the proposed conditions for interim authorizations for licence-exempt FSS 
earth stations in 3700-4200 MHz and new receive-only FSS earth stations in the 4000-4200 MHz portion 
of the band as detailed in annex G of SLPB-002-20. 
 
Response 38: 
No comment. 
 
Q39 
ISED is seeking comments on the proposed eligibility of licence-exempt stations that could apply for an 
interim authorization. 
 
Response 39: 
No comment. 
 
Q40 
ISED is seeking comments on its proposal to no longer issue new licences for fixed services to operate 
fixed point-to-point applications in the 3700-4000 MHz band. 
 
Response 40: 
Agreed – no new fixed services should be licensed to operate fixed point-to-point applications in the 
3700-4000 MHz band 
 
Q41 
ISED is seeking comments on whether to allow new licences for fixed services to operate fixed point-to-
point applications in the 4000-4200 MHz band. 
 
Response 41: 
Not Agreed. The focus for 4000-4200 MHz band is for satellite operations. 
 
Q42 
ISED is seeking comments on the proposal to grandfather existing point-to-point operations in the 3700-
4000 MHz band under existing licences for fixed service (as identified in annex A of SLPB-002-20), such 
that flexible use systems in these two tiers may not claim protection from, nor cause interference to 
these fixed service stations. 
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Response 42: 
Not Agreed. Relocate the point-to-point services. 
 
Q43 
ISED is seeking comments on the proposal to rely on technical limits and coordination procedures rather 
than mandate specific technology solutions (e.g. TDD synchronization between systems) to address 
interference issues between TDD flexible use systems in the 3650-3980 MHz band. 
 
Response 43: 
Agreed. We should rely on technical limits and coordination procedures rather than TDD 
synchronization. 
 
Q44 
ISED is seeking comments on whether any additional measures should be taken to limit potential 
interference issues between flexible use systems in the 3650-3980 MHz band. 
 
Response 44: 
No comment. 
 
Q45 
ISED is seeking comments on whether specific technical measures should be adopted to address 
potential interference issues between flexible use systems and WBS systems until the displacement 
deadline. 
a) For co-channel flexible use and WBS operations in the 3650-3700 MHz band, what specific measures 
may be needed to protect WBS? For example, should new flexible use stations be required to coordinate 
with WBS stations within a specified distance prior to deployment? Alternatively, should a technical 
parameter such as a power flux density (pfd) trigger for coordination measured at the WBS receive 
antenna be adopted? Are there other more appropriate measures that ISED should consider? Should 
multiple measures, such as a combination of distance and pfd trigger for coordination, be adopted? How 
would these requirements impact the deployment of new flexible use stations? 
 
b) For adjacent band flexible use systems, is there a need to adopt any additional measures, beyond 
what is currently specified in RSS-192 and SRSP-520, to further address coexistence between these 
flexible-use and WBS systems? If so, what should they be? How many flexible use frequency blocks (or 
MHz) immediately adjacent to the 3650-3700MHz band could potentially affect WBS systems? How 
would these requirements impact the deployment of flexible use stations? 
 
Response 45: 
In major metropolitan areas current WBS systems represent a barrier to the deployment of 5G in the 
3650-3700 MHz spectrum. Perhaps an earlier deadline than the end of December 2023 is in order? 
 
Adjacent band 
Q46 
Until the transition deadline , in all areas for flexible use in the 3650-3700 MHz band: ISED is seeking 
comments on the proposal that until the transition deadline, those flexible use licensees deploying 
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stations in 3650-3700 MHz within 25 km of a licensed FSS earth station (not including interim FSS 
authorization) in the 3700-4200 MHz band will be required to coordinate with the operators in these 
earth stations. 
 
Response 46: 
In major metropolitan areas current WBS systems represent a barrier to the deployment of 5G in the 
3650-3700 MHz spectrum. Perhaps an earlier deadline than the end of December 2023 is in order? 
 
Q47 
After the transition deadline , in all areas for flexible use in the 3450-3650 MHz band: ISED is seeking 
comments on its proposal that the current SRSP-520 coexistence requirements for flexible use 
operations in the 3450-3650 MHz band to protect FSS operations in the adjacent band 3700-4200 MHz 
be removed. 
 
Response 47: 
Agreed. 
 
Q48 
For FSS earth stations licensed in the 4000-4200 MHz band and flexible use in the 3800 MHz band, in 
all areas:  
ISED is seeking comments on adjacent band coexistence measures, taking into account the coexistence 
measures adopted by the EU (i.e. a stringent OOBE limit) and the U.S. (i.e. a combination of guard band, 
a typical OOBE limit, pfd limits, and baseline minimum filter specifications for earth station operations) 
and the current Canadian requirements (i.e. a typical OOBE limit and coordination distance): 
a) What are the benefits and technical limitations associated with the above coexistence measures? 
b) Which set of coexistence measures above (i.e. EU, U.S., Canada) is preferred? If applicable, comments 
are sought on the values of the limits in relation to the supported measures. 
c) Given the proposal in section 9.1 to displace WBS in 3650-3700 MHz and identify 3900-3980 MHz for 
shared use, are there any additional considerations that may impact the response to a) and b) above? 
d) Which portion of the 3800 MHz band should the above measures be applied to in order to protect FSS 
in the 4000-4200 MHz band (i.e. how many frequency blocks or MHz)? 
 
Response 49: 
Since the North American market for base stations, mobile devices and CPE is determined by American 
carriers, we recommend following the US coexistence measures. 
 
Co-channel  
Q49 
ISED is seeking comments on what technical requirements should be imposed to ensure co-channel 
protection of FSS earth stations from flexible use systems, in the relevant scenarios and timeline as 
stated in sections 9.5 and 9.6. For example, could the pfd limit of -124 dBW/m2/MHz measured at the 
earth station antenna proposed by FCC above be used to protect co-channel FSS earth station? 
Alternatively, should other measures be adopted, such as a separation distance as described in section 
7.3? Or should a combination of measures be adopted? If applicable, what are the specific values that 
should be adopted? 
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Response 49: 
Canada should follow the FCC rules. 
 
Earth station technical parameters 
Q50 
ISED is seeking comments on whether the assumptions made by the FCC about earth stations, including 
baseline minimum filter specifications for earth station operations as stated above, are applicable to 
Canadian operations. Is there any additional information that ISED should consider in the development 
of appropriate technical rules to enable coexistence both co- channel and in adjacent bands? 
 
Response 50: 
Canada should follow the FCC rules. 
 
Q51 
ISED is seeking comments on its proposal to not implement any technical requirements for the 
coexistence between flexible use operation in the 3650-3980 MHz band and radio navigation operations 
in the 4200-4400 MHz band, noting the 220 MHz frequency separation between the bands of operation. 
If this is not sufficient for coexistence, what other measures would be appropriate? 
 
Response 51: 
Agreed. Radio navigation operations should not be affected given the 220 MHz separation. 
 
Q52 
ISED is seeking comments on the use of an auction as the licensing process for the flexible use spectrum 
that would be considered as the 3800 MHz band, noting a separate consultation process would be 
issued, if required, to determine the licensing framework for the range 3900- 3980 MHz. 
 
Response 52: 
Agreed. An auction process for commercial spectrum will be required, but there should be a 50 MHz 
“priority use” allocation for public sector operations in Vancouver, Toronto and Montreal. 
 
Q53 
ISED is seeking general comments on the proposal submitted by Telesat found in annex H of SLPB-002-
20, including whether such an approach would be in the best interest of Canadians and more 
specifically, whether it would result in the faster deployment of 5G services in the affected frequencies; 
more efficient use of spectrum and what the implications of this repurposing plan would be for other 
users of the band 
 
Response 53: 
We believe that the Telesat proposal would be in the best interest of Canadians and would result in the 
faster deployment of 5G services in the affected frequencies. Since Telesat will be focused on the 
outcome (rather than the process) and determined to get the Telesat LEO satellites deployed on time 
and on budget! However appropriate oversight must be provided by ISED, especially with regard to 
cross-border discussions between ISED and the FCC. 
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Q54 
ISED is seeking comments on whether the Telesat proposal meets ISED’s policy objectives outlined in 
section 3, including: 
a) supporting rural/remote connectivity 
b) promoting competition in mobile services 
c) making more mid-band spectrum available to support 5G services 
 
Response 54: 
We believe that the Telesat proposal would meet ISED’s policy objectives and will support rural/remote 
connectivity as well as promoting competition in mobile services and make more mid-band spectrum 
available to support 5G services – obviously oversight by ISED must be provided. 
 
Q55 
ISED is seeking comments on what elements from sections 7 to 10 of this consultation would still apply 
or need to change if ISED were to implement the Telesat proposal, in particular: 
a) the proposal for maintaining the primary allocation for FSS in the 3700-4200 MHz band 
b) the proposed implementation of an exemption to transition for satellite-dependent communities and 
the proposed changes to satellite licenses to apply it 
c) the proposal for treatment of WBS incumbents 
d) the proposal to issue interim authorizations for certain existing licence-exempt earth stations in the 
3700-4200 MHz band 
e) technical considerations for coexistence between FSS and flexible use 
f) technical considerations for coexistence between FSS and aeronautical radionavigation systems 
g) the overall impact on existing users in the 3700-4200 MHz band 
 
Response 55: 
These issues are best addressed by Telesat and ISED discussions. 
 
Q56 
If ISED were to implement the Telesat proposal, ISED would need to consider the licensing framework 
for the 3700-3900 MHz band. Thus, ISED is seeking comments on: 
a) whether it should, as proposed by Telesat, issue flexible licences in the 3700-3900 MHz band using 
the same conditions of licence as those contained in annex H of the 3500 MHz Framework, noting that 
some conditions may need to be adjusted to reflect the differences in the two bands and the decisions 
resulting from this consultation process 
b) whether it should issue a single Tier 1 flexible use licence as proposed by Telesat or align with the 
3500 MHz band and issue Tier 4 licences 
c) what deployment conditions should apply to these licences including Telesat’s proposal that the 
deployment requirements would only come into force after the Minister approves a transfer 
d) any additional conditions of licence that should apply given the nature of the proposal 
 
Response 56: 
These issues are best addressed by Telesat and ISED. 
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Q57 
In its proposal, Telesat indicates that it takes no position on ISED imposing a pro-competitive measure 
such as a spectrum cap or set-aside on the 3700-3900 MHz licences. ISED would review any request for 
transfer in accordance with provisions related to commercial mobile spectrum through section 5.6 of 
CPC-2-1-23, Licensing Procedure for Spectrum Licences for Terrestrial Services. However, ISED would 
also consider the competitive implications on the 3500 MHz and 3800 MHz bands and consider pro-
competitive measures in accordance with the Framework for Spectrum Auctions in Canada. As such, 
ISED is seeking comments on: 
a) the need for a pro-competitive measure (e.g. spectrum cap or set-aside) 
b) the type of competitive measure that should be applied 
c) the amount of spectrum that should be considered under any such competitive measure 
 
Response 57: 
Our only suggestion is for a 50 MHz “set-aside” for public sector purposes (likely the 3330-4200 MHz 
spectrum) that allows for Smart City and Public Safety applications in the metropolitan areas of 
Vancouver, Toronto and Montreal. 
 
Q58 
ISED is seeking comments on Telesat’s proposals for the transition of FSS earth stations and whether any 
additional measures are required to ensure a smooth transition. 
 
Response 58: 
Best answered by Telesat and ISED. 
 
Q59 
Telesat’s proposal includes ISED allocating an additional 80 MHz for flexible use in the 4000- 4100 MHz 
band. ISED is seeking comments on the feasibility of making this extra spectrum available, specifically: 
 
a) whether there would be standardized 5G equipment available for this 80 MHz, given that it does not 
align with the U.S. band plan 
b) whether there would be FSS filters available, given the reduced amount of FSS spectrum and that it 
would not align with the U.S. band plan 
c) whether there would be enough capacity to continue FSS services in Canada with the proposal to 
reduce the amount of FSS spectrum to 100 MHz 
d) to what degree would the requirement to protect U.S. FSS earth stations in the border areas have an 
impact on the ability to deploy flexible use stations near the border and to what degree would this 
impact the value of this spectrum. 
 
Response 59: 
Best answered by Telesat but this 80 MHz is still included in the 3GPP Band Plan.  
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7.0 An efficient transition from 4G/LTE to 5G Broadband 
 
Key breakthroughs to drive a fast and smooth transition to 5G standalone (based on a Qualcomm 
article) from 2019. 
 
5G is not only poised to be the fastest cellular transition ever, but also the smoothest, thanks to 
innovations in the 5G standard that enable a phased evolution and tight interoperability with current 4G 
networks. Key 5G features that facilitate the transition from non-standalone (NSA) mode of operation 
include 4G/5G dual connectivity and Dynamic Spectrum Sharing (DSS) – as long as the Base Stations 
used in the various spectrum bands come from the same supplier! 

7.1 Phase 1: NSA mode and 4G/5G dual connectivity for early 5G 
 
The NSA mode of operation introduced in 3GPP Release 15 allows 5G deployments to utilize LTE core 
networks and base stations, while adding new 5G base stations. NSA allows mobile operators to 
introduce 5G and increase overall network capacity – thanks to the wider bandwidths in new bands in 
which 5G will be deployed, along with all the advanced radio techniques built into 5G – while relying on 
an anchor in the 4G radio access and core network. 
 
All commercial 5G network rollouts this year are expected to use NSA mode with 5G New Radio (NR) 
deployed on either millimeter wave (mmWave) high bands or sub-6 GHz bands (2.5/2.6 GHz, 3.5/4.5 
GHz or 600 MHz), while utilizing lower bands for the LTE anchor (<2.7 GHz). Instead of having to wait to 
launch 5G while an anchor 5G network is built, NSA allows 5G to be launched much sooner on top of a 
4G anchor. 
 
5G NSA mode utilizes dual connectivity with 4G and 5G radios, which allows devices to send and receive 
data using 4G and 5G simultaneously to independent sites as needed. In this scenario, the network is 
not just using a 4G anchor. It's carrying traffic over both 4G and 5G, each in its own spectrum, 
aggregating the content in the device. By using both 4G and 5G at once to carry data, users get much 
faster connectivity than if they were using only one or the other. In fact, results from real world 
deployments show that users are getting multi-gigabit speeds where this dual connectivity technique is 
deployed. 
 
5G NSA with 4G/5G dual connectivity is supported in the Qualcomm Snapdragon 855 Mobile Platform, 
with the Snapdragon X50 5G modem and Qualcomm RF Front-End solutions, the platform of choice for 
virtually all the first wave of 5G smartphones and devices launching in 2019. 
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Figure 8 Non-Standalone Mode and 4G/5G dual Connectivity accelerate 5G Commercial Deployments 

 

7.2 Phase 2: DSS and standalone mode for extensive 5G coverage 
 
A related issue in easing the transition to 5G is how to deploy 5G in spectrum currently used for 4G. In 
prior transitions from one G to another, this was done via “re-farming.” If a spectrum band was used for 
3G, before 4G could be deployed, the band had to be emptied of 3G users; it had to be re-farmed. That 
process could take years, sometimes a decade or more — a very lengthy transition. 
In 3GPP Release 15, a feature called 5G DSS, or Dynamic Spectrum Sharing, obviates the need for re-
farming, thereby greatly accelerating the 5G transition. DSS exploits the fact that both 4G LTE and 5G NR 
are based on OFDM technology and introduces techniques for the waveforms to operate together in a 
seamless manner using the same spectrum. In other words, DSS allows for the coexistence of both 4G 
LTE and 5G NR users in the same frequency band/channel at the same time, and lets a mobile operators’ 
base stations and network divide the channel resources dynamically between 4G and 5G users at each 
cell site. 
 
In effect, 5G DSS turns virtually any band used with 4G LTE today into a band in which 5G can also be 
deployed immediately. This feature will typically be deployed in low sub-6 GHz frequencies, providing 
much better 5G coverage — greater than can be achieved from higher new 5G bands. It also 
provides additional capacity for 5G, without the extensive delays, which would result from a much 
lengthier re-farming process. While DSS adds additional overhead to support operation of 4G and 5G in 
the same band, the benefits of using DSS for a gradual spectrum transition largely outweigh the effect in 
capacity. 
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Figure 9 DSS directly migrates to 5G Core in Standalone Mode for full 5G capabilities 

The coverage benefits of DSS are a stepping-stone to the introduction of 5G standalone (SA) mode of 
operation, which implements 5G end-to-end from core network to radio access, without the usage of an 
anchor 4G network. 
 
Extensive coverage for 5G SA mode, enabled by DSS, allows mobility and continuity for new services 
using unique 5G capabilities such as guaranteed quality of service and network slicing. These network 
capabilities are essential to support emerging new business models in areas such as Industrial IoT, 
mission critical services and enterprise-grade cloud services.  
 
The bottom line is that 5G DSS helps provide broad coverage and enables SA mode to work well, 
allowing operators to deliver new 5G services to many consumers in a timely manner – without having 
to rely only on new spectrum bands or a time-consuming re-farming process.  
An important aspect of this phased approach to 5G deployment — NSA mode, dual connectivity, DSS, 
and ultimately SA mode – is support for legacy devices in the field. With DSS, mobile operators can 
architect their networks to simultaneously supports 4G LTE, 5G NSA, and 5G SA devices with broad 
coverage. This approach is also valuable for providing quality voice services using today’s highly 
optimized voice-over-LTE techniques, while 5G NR voice specifications and technologies mature over 
time. 
 
Support for DSS and SA mode is included in Qualcomm Technologies’ second-generation 5G solutions, 
including the Snapdragon X55 5G modem and 5G RF Front End, which are poised to power a second 
wave of 5G devices beginning in late 2019. 
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7.3 In summary, a phased approach for 5G roll-out 

 
Figure 10 Best Approach for 5G in Canada (2021-2023) 

• Legacy 4G LTE network operating in existing low and mid bands. 
 

• 5G NSA is overlaid using mid band (e.g., 3.5 GHz) or high band (e.g., mmWave) with dual connectivity. The 
utilization of a 4G core network and radio control in 5G NSA facilitates rapid deployment, while Dual 
Connectivity aggregates 4G and 5G to support faster and consistent connectivity. 
 

• Dynamic Spectrum Sharing is deployed in existing low and mid 4G bands, enabling simultaneous 
operation of 5G and 4G in these bands as well as the introduction of 5G SA, along with related services 
(5G QoS, 5G security, slicing). Carrier aggregation can also help by enabling even faster data speeds and 
expanding high/mid band 5G coverage by moving all uplink to low band; 4G and 5G NSA devices using 
dual connectivity continue to be supported. 
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