RADIO ADVISORY
BOARD OF CANADA

CONSEIL CONSULTATIF
CANADIEN DE LA RADIO

April 29, 2022

Ms. Josette Gallant

Senior Director, Terrestrial Engineering and Standards

Engineering, Planning and Standards Branch

Innovation, Science and Economic Development Canada

235 Queen Street, 6 Floor

Ottawa, ON, K1A OH5

(Submitted by email - spectrumengineering-genieduspectre @ised-isde.gc.ca)

Re: Canada Gazette Notice No. SMSE-005-22 —
Consultation on the Technical and Policy Framework for the Frequency Bands Above 95 GHz

Dear Ms. Gallant,

Introduction

The Radio Advisory Board of Canada (RABC) is pleased to provide the following response to the
guestions raised in the above noted consultation. The response was developed by members of
the Board’s Spectrum Management Innovation Committee.

Frequency bands above 100 GHz have a number of properties such as enjoying the availability
of very large bandwidth, although impacted by weather conditions more negatively than lower
frequencies as rightly indicated by ISED in the consultation document. While the RABC generally
recommends aligning technical rules with the FCC when and where possible, in the absence of
an FCC framework, the RABC would recommend alignment with an EU framework in order to
ensure that operators have access to an equipment ecosystem. The RABC recommends that
ISED delay any proceeding to establish technical rules by approximately one year (i.e., April
2023), or until an FCC direction becomes clear, in case the FCC moves toward a policy for these
bands. However, if an EU-standardized equipment ecosystem becomes commercially available
while the FCC process stalls, the RABC recommends that ISED harmonize with an EU
framework.

Throughout the comments provided below we understand that aeronautical use of the
frequency bands (for example, on board aircraft, drones, etc.) would not be permitted.
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Responses to the questions identified in the consultation are provided below.

Question 1

ISED is seeking comments on the timelines for the development of an equipment
ecosystem in frequency bands above 95 GHz. In particular:

a. low-power equipment ecosystem

b. backhaul equipment ecosystem

The RABC has no comment at this time.

Question 2

ISED is seeking views on the potential new use cases in spectrum above 95 GHz.

Concerning backhaul applications, there are three potential use cases for point-to-point links
above 95 GHz in mobile networks, as described in Report ITU-R F.2393:
1. for transporting high volumes of traffic between base stations and higher-level network
elements (“backhaul”);
2. links between a base station baseband unit and remote radio head (RRH), where these are not
collocated (“fronthaul”);
3. links between different base stations, especially between macro and small base stations which
require more stringent performance requirements (“midhaul”).

Throughout the remainder of this document, references to “backhaul” encompass backhaul,
midhaul, and fronthaul applications.

It is anticipated that this band may possibly offer large RF channel bandwidths. RABC members
are of the opinion that these bandwidths would allow transport? in excess of 10 Gbit/s over
distances of approximately 1 km, making this band likely to be useful for dense urban and
urban areas, where such high capacity is most likely required. Higher bandwidth also provides
the opportunity to use proper Forward Error Correction (FEC) schemes to decrease the transmit
power requirements in order to improve compatibility with other in-band and adjacent band
primary allocations.

1 See https://www.itu.int/pub/R-REP-F.2393-2017 for further details on fronthaul and midhaul

2 Transport capacity beyond 10 GB is expected above 100 GHz considering the following evolution in wireless
backhaul: (1) European Commission H2020 ULTRAWAVE research project on "Ultra capacity wireless layer beyond
100 GHz based on millimeter wave Traveling Wave Tubes" addressing the demand of high capacity at level of tens
of Gigabit per second that took place in 2017-2019 timeframe
(https://eprints.lancs.ac.uk/id/eprint/149315/1/EuCNC2020_ULTRAWAVE_CPaoloni.pdf); (2) May 10, 2019 press
release on an Ericsson trial/Deutsche Telecom trial in E-band reaching 100 Gbps using MIMO (Deutsche Telekom
and Ericsson top 100Gbps over microwave link) and (3) an April 6, 2021 news on an Ericsson/Deutsche
Telekom/Cosmote trial with W-band precommercial products achieved 10 Gbps (Ericsson and partners trial W-
band as 5G backhaul spectrum)
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Also, Interest has grown for Fixed Service (FS) in the “W-Band” (92-114.25 GHz) and the “D-
Band” (130-174.8 GHz). It is noted that the European Conference of Postal and

Telecommunications Administrations (CEPT) has created ECC Recommendations for both
bands.3

On one hand, more spectrum needs to be secured for backhauling at very high frequencies, in
particular for systems that will require higher capacity backhauling. On the other hand, for next
generation mobile system (sixth generation or 6G), these high frequencies could be made
available in large blocks that are not possible with lower frequency bands, and therefore enable
the very large bandwidth that is also needed to realize and enhance some 6G access use cases.
RABC notes that administrations have started to look into this range for 6G. For example,
OFCOM has released a consultation on the THz range®. Considering the mutual need for this
very high spectrum range by both backhaul and 6G access services, one option is to primarily
consider the W band for 6G access and the D band for backhauling, and study other potential
future services pending the completion of a co-existence analysis.

Question 3

ISED is seeking comments on the proposal to allow the use of licence-exempt devices in
the 116-122.25 GHz, 122.25-123 GHz, 174.8-182 GHz, 185-190 GHz and 244-246 GHz
bands on a no-protection, no-interference basis.

The RABC generally supports ISED’s proposal that any licence-exempt usage® in the above
bands should be on a no-protection, no-interference basis. However, there is some concern
that aggregate interference from licence-exempt devices used outdoors may cause harmful
interference to passive Earth Exploration Satellite Service (EESS). Resolution of such harmful
interference would require rolling back licence-exempt device deployments, which would be
difficult, if not impossible, unless the Department can come up with an appropriate mechanism
to limit or roll back the deployment of licence-exempt devices. Therefore, the RABC
recommends that the department carefully study the potential introduction of license-exempt
usage before authorization, in order to ensure protection of passive EESS in the same band and
in adjacent bands.

The frequency bands described in Question 3 are not currently allocated to FS in the Canadian
Table of Frequency Allocation (CTFA), except 122.25-123 GHz. Importantly, some of the
suggested frequency bands are subject to ITU-R Radio Regulations (RR) FN 5.340 that prohibits
any emissions within adjacent EESS (passive) frequency bands. If measures to ensure protection

3 See ECC/REC/(18)01 and ECC/REC/(18)02 at ECO Documentation (cept.org) for D and W band, respectively and
https://eccwp.cept.org/WI Detai-l.aspx?wiid=535

4 Unlocking the potential of Terahertz radio spectrum (ofcom.org.uk)

5 For clarity, in this document, RABC reference to licence-exempt usage will cover both licence-exempt device and
licence-exempt backhaul link as specified in paragraph 59 of the consultation unless otherwise noted.
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of EESS cannot be defined, the department should consider other bands instead of the above-
mentioned bands for licence-exempt usage in which no condition is required to coexist with
existing services, as identified in FN 5.564A.
Question 4
ISED is seeking comments on the proposed footnote Cxx and the changes to the CTFA as
shown in table 3.

Please refer to the response to Question 3 above.

Question 5

ISED is seeking comments on whether the technical rules for the bands contemplated in
this consultation should be similar to those of the 57-71 GHz band (as set forth in RSS-
210).

The RABC notes that the frequencies above 95 GHz are much higher than 57-71 GHz, and will
have different propagation characteristics and deployment density. Different technical rules
may therefore be warranted for these bands. The RABC nonetheless expects that technical
rules for these bands would be broadly harmonized with either FCC or EU regulations and the
associated equipment ecosystems.

Question 6
ISED is seeking comments on the proposed rules for low-power licence-exempt devices in
the 116-122.25 GHz, 122.25-123 GHz, 174.8-182 GHz, 185-190 GHz and 244-246 GHz
bands:
a. both indoor and outdoor operations would be permitted
b. the maximum permitted e.i.r.p. would be 82 dBm (average) and 85 dBm (peak) for fixed
point-to-point systems operating outdoors
c. the maximum permitted e.i.r.p. would be 40 dBm (average) and 43 dBm (peak) for all other
applications

The RABC has no comment at this time.

Question 7
ISED is seeking views on whether the W and D bands should be identified for licensed

backhaul applications, and if so, which specific portions of those bands and under what
timeline?

The RABC notes that the CTFA, as well as ITU-R Radio Regulations, already include FS primary
allocations in:
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1. The following sub-bands of the W band (92-116 GHz)
a. 95-100 GHz
b. 102-109.5 GHz
c. 111.8-114.25GHz
2. The following sub-bands of the D band (130-174.8 GHz)
a. 130-134 GHz
b. 141-148.5 GHz
c. 151.5-164 GHz
d. 167-174.8 GHz

RABC also notes that within W-band (i.e. 92 GHz-116 GHz), the frequency bands 109.5 GHz-
111.8 GHz, 111.8 GHz -114.25 GHz, and 114.25 -116 GHz are allocated on a primary allocation
basis to passive services such as EESS (passive) and SRS (passive), where RR FN 5. 340 applies,
as appropriate, where all emissions are prohibits within the frequency band.

RABC also notes that within D-band (i.e. 130-174.8 GHz), the frequency bands 148.5-151.5 GHz,
155.5-158.5 GHz and 164-167 GHz are allocated to passive services on a primary allocation
basis such as EESS (passive) and SRS (passive), where RR FN 5.340 applies, as appropriate,
where all emissions are prohibits within the frequency band.

In addition, ITU-R is currently working on recommendations for radio-frequency channel and
block arrangements for FS systems within the above-mentioned bands® while ensuring the
adjacent EESS bands are protected noting RR FN 5.340. The RABC notes that the above
frequency bands provide a large bandwidth of about 47 GHz for FS use.

At the same time, as stated above, the RABC recognizes that spectrum bands in these ranges
may be of high interest for 6G access. We therefore propose ISED consider consulting on the
possible introduction of 6G mobile designations, and that one option is to consider the W band
for 6G access and the D band for backhauling and study the other service pending co-existence
analysis. Further, RABC is of the view that other uses of the above spectrum, such as satellite

5 Annex 3 to Working Party 5C Chairman's Report on WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT
NEW RECOMMENDATION ITU-R F.[D-BAND] titled “Radio-frequency channel and block arrangements for Fixed
Service systems operating in the 130-134 GHz, 141-148.5 GHz, 151.5-164 GHz

and 167-174.8 GHz ranges” and Annex 4 to Working Party 5C Chairman's Report on WORKING DOCUMENT
TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION ITU-R F.[W-BAND] titled “Radio-frequency channel
and block arrangements for fixed service systems operating in the 92-94 GHz, 94.1-100 GHz, 102-109.5 GHz and
111.8 114.25 GHz ranges”
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services for example, should not be excluded as long as the protection of both in-band and
adjacent-band primary allocated services are ensured.

Although no specific spectrum has been identified for either indoor or outdoor licence-exempt
usage besides the sub bands indicated in Question 3 above, the RABC also notes that it may be
possible for backhaul and licence-exempt applications to co-exist in bands where interference
to licensed systems would be acceptable assuming licence-exempt applications operate under
no-protection, no-interference basis as defined in the Consultation. Therefore, the RABC
recommends that ISED consider the co-existence of the above services in these bands if and
only if, at some point in the future, technical studies indicate that co-existence is feasible.

Question 8
ISED is seeking views on whether any other bands above 95 GHz should be identified for

licensed backhaul applications, and if so, what bands should be considered and under
what timeline?

The RABC notes that the CTFA, and the ITU-R Radio Regulations, already include (among others)
FS primary allocation in 252-275 GHz, shared on an equal basis with Radio Astronomy Service
(RAS). EESS (passive) and SRS (passive) are allocated in the adjacent band 250-252 GHz. The
RABC also notes that EESS (passive) and SRS (passive) are subject to RR FN 5.340 prohibiting any
emissions in the bands used by these services.

The RABC proposes that 252-275 GHz be identified for backhaul applications, while ensuring
protection of other primary services in the same band, as well as passive services in adjacent
band.

Also, the Department was very active in Agenda Item 1.15 of WRC-19 to make certain
frequency bands in 275 GHz to 450 GHz would be available for use by FS. As a result of the
Department’s endeavours in WRC-19, RR FN 5.564A was adopted, permitting FS to use the
frequency bands 275-296 GHz, 306-313 GHz, 318-333 GHz and 356-450 GHz, with no co-
ordination or technical conditions imposed on the FS operator and where no specific measures
are necessary to protect Earth exploration-satellite service (passive) applications. As a result,
these frequency bands could be used for backhaul applications. Although not asked in the
consultation, it should be noted that these frequency bands were also identified for land mobile
service applications.

The RABC recommends that ISED adopt the designations described in RR FN 5.564A, that is:

1. The frequency bands 275-296, 306-313, 318-333, and 356-450 GHz be identified for use by land
mobile and fixed service applications, where no specific measures are necessary to protect EESS
applications; and

2. The frequency bands 296-306, 313-318, and 333-356 GHz only be made available for use by
fixed and land mobile service applications when specific conditions to ensure the protection of
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Earth exploration-satellite service (passive) applications are determined in accordance with
Resolution 731 (Rev.WRC-19).

The RABC notes that allowing the use of FS service in 252-275 GHz and 275-296 GHz will
provide up to 43 GHz of continuous bandwidth. It is anticipated that this would have the
potential of allowing transport speeds above 10 Gbit/s, under certain technical and regulatory
conditions, as foreseen by ITU-R Report F.2416’.

Reflecting the RABC’s response to Question 7, the RABC is of the view that other uses of the
frequency range 252-275 GHz and some parts of 275-450 GHz as indicated above (i.e. 275-296,
306-313, 318-333, and 356-450 GHz) should be considered first on the basis that it may be
possible for backhaul and other services applications® to co-exist in bands where interference
might be acceptable. Therefore, the RABC recommends that ISED consider the co-existence of
different services in these bands if and only if, at some point in the future, technical studies
indicate that co-existence is feasible.

Finally, it is noted that work in ITU-R WP5C / WP7C is still required to finalize radio-frequency
channel and block arrangements in 252-275 GHz and 275-296 GHz, while ensuring protection of
passive services.

Question 9

ISED is seeking views on a possible licensing mechanism for backhaul bands above 95 GHz,
specifically, whether to use a site-based radio licence approach or an area-based spectrum
licensing approach.

The RABC notes that use cases and technologies for this very high frequency range are still at a
nascent stage and their application characteristics and performance requirements are still
evolving. Hence, at this stage, RABC’s view is that any decision on the most suitable licensing
mechanism or on the size of the area-based licenses would be best taken after a thorough
technical analysis and/or future consultation.

7 Report ITU-R F.2416 “Technical and operational characteristics and applications of the point-to-point fixed service
applications operating in the frequency band 275-450 GHz", section 6.2 “Point-to-point fronthaul and backhaul”
(Technical and operational characteristics and applications of the point-to-point fixed service applications
operating in the frequency band 275-450 GHz)

8 As an example, Report ITU-R M.2417 “Technical and operational characteristics of land-mobile service
applications in the frequency range 275-450 GHz” is indicating that progress of RF integrated devices and circuits
allow to consider the following applications above 275 GHz: KIOSK downloading, ticket gate downloading, intra-
rack and intra-chip communications, as well as ultra-high-speed data transmission between terminals whose
transmission distance is in the order of centimetres (Technical and operational characteristics of land-mobile
service applications in the frequency range 275-450 GHz (itu.int)
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Question 10
If a spectrum licensing approach is preferable, ISED is seeking comments on:
a. whether the licensing should be on a first-come, first-served or shared use basis
b. any conditions of licence that should be considered in order to effectively manage interference
and to provide information to assist in coordination between stations and managing
interference

The RABC has no comment at this time.

Conclusion

This response was sent to RABC Sponsor Members for ballot. Of the Board’s 21 Sponsor
Members, 10 voted to approve (Bell Canada, Canadian Association of Chiefs of Police, Canadian
Satellite and Space Industry Forum, CanWISP, CBC/Radio Canada, Department of National
Defence, Model Aeronautics Association of Canada, Railway Association of Canada, RCMP and
TELUS; 2 voted to approve with comment; and 5 abstained (Canadian Association of
Broadcasters, Canadian Association of Broadcast Consultants, Electricity Canada, Global
Automakers of Canada and NAV CANADA).

The Sponsor Members’ comments (which form an integral part of the RABC response), are as
follows.

Canadian Electronics and Communications Association

CECA supports RABC's proposal of "The RABC recommends that ISED delay any proceeding to
establish technical rules by approximately one year (i.e., April 2023), or until an FCC direction
becomes clear, in case the FCC moves toward a policy for these bands”. CECA supports that
statement because Canada should wait so to see if we should follow the US or EU equipment
ecosystem (if the US doesn’t have a strong equipment ecosystem).

Rogers Communications

Regarding response to questions 2 and 7, Rogers would like to highlight that, although it does
not object to consider 6G in W-band, there is currently no industry mobile services’ trends in W-
band sub bands where fixed service is considered by ITU-R WP5C and CEPT.

The Board appreciates the opportunity to respond to this important consultation.
Sincerely,

9D Ao

J. David Farnes
General Manager



