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Attention: Mr. Manyaapelo Richard Makgotlho

E-mail: rmakgotlho@icasa.org.za

Dear Sir

SUBMISSION ON DISCUSSION PAPER ON THE FRAMEWORK FOR DYNAMIC AND OPPORTUNISTIC
SPECTRUM MANAGEMENT 2015

1. We refer to the Discussion Paper on the Framework for Dynamic and Opportunistic Spectrum
Management published by the Authority for comment on 15 September 2015 (“the Discussion
Papers”) and set out below WAPA’s submissions and responses.

2. WAPA is appreciative that the Authority has grasped this opportunity to expand its spectrum
management options in South Africa and to recognise that new technologies present new
opportunities for more efficient use and management of radio frequency spectrum in South
Africa.

3. WAPA is a member of the partnership which conducted the Cape Town TVWS Trial* and, as
such, has recognised for some time the benefits which the use of TVWS — particularly licence-
exempt, managed use of TVWS — can realise for South Africa.

4. WAPA has structured this document as follows:
4.1. In Part A we discuss the interest of our members in this process and why WISPs are
ideally-situated to use TVWS to deepen broadband connectivity in the rural areas of
South Africa.
4.2. In Part B we address the questions raised by the Authority in the Discussion Paper.

5. In summary, WAPA supports a licence-exempt, managed model for enabling use of TVWS in
South Africa and believes that such a model has the potential to make a significant
contribution to meeting future demand for spectrum and rolling out broadband in rural areas.

1 See www.tenet.ac.za/tvws/. Other members of the partnership were Google, the CSIR Meraka Institute,
TENET, the e-Schools Network and Comsol Wireless Solutions (Pty) Ltd
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PART A: DYNAMIC SPECTRUM ASSIGNMENT AND WISPS

The WISP industry in South Africa

6. The average WAPA member is an SMME providing extensive coverage in rural areas in South
Africa where there is no cost-effective alternative access means. While WISPs employ a variety
of technologies, the vast majority of access services are provided using licence-exempt radio
frequency spectrum.
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Figure 1: WAPA Members Coverage across District Municipalities, 2014

7. The results of WAPA’s 2014 internal census indicate that members use fixed wireless to
service more than 300 000 urban and rural consumers in South Africa.?

2 See http://www.iweek.org.za/wp-content/uploads/2014/07/WAPA Telecom WirelessValueAdds.pdf
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8. WAPA members are found throughout South Africa and collectively have an extensive
footprint. There is a WAPA member serving the public in every district municipality.

Figure 2: WAPA Members Coverage Map, June 2012

9. Arecentinformal survey of WAPA members provides greater detail of the services provided by
WISPs in South Africa. Almost all respondents are holders of ECNS licences:
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9.1. More than 80% of these provide access/last mile networks and more than 50% provide

backhaul services:
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9.2. The majority of fixed wireless services provided use licence exempt spectrum but there is
increasing uptake of licensed PtP links.
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9.3. The vast majority of access services provided by respondents are provided over self-
provided networks.
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10. WAPA members are accordingly important providers of self-provided access and backhaul
infrastructure in rural and urban areas in South Africa and have a direct interest in dynamic
spectrum assignment and the use of TVWS for the delivery of rural and urban broadband
services.

11. Members have pioneered cost-effective methods of delivering low-cost broadband and
related services, particularly in rural areas, and WISPs in South Africa should properly be
regarded as an important component of the technology mix to be employed in meeting the SA
Connect broadband connectivity targets.

WISPs and TVWS in South Africa

12. Richard Thanki — whose work is cited by the Authority in the Discussion Paper — has just
published an analysis of the potential impact of TVWS technology in South Africa titled: “The
”n 3

Role of TV White Space Technology in Achieving Broadband Connectivity in South Africa”.

13. In this Paper Thanki identifies the high cost of broadband as the key obstacle to greater
uptake. He then identifies “the potential for licence-exempt use of TVWS in South Africa to
enable local wireless Internet service providers (WISPs) to provide a low-cost broadband
service in rural areas”.

14. According to Thanki, access to TVWS on a licence-exempt basis “will enable these companies,
as well as start-ups and established communications companies, to expand this cost effective
delivery model into rural and remote areas where terrain and distances would not permit the

use of existing frequencies”.*

15. Thanki provides the following projections for the contribution which WISPs using TVWS on a
licence-exempt basis can make to reaching the SA Connect targets:

“The chart below shows a projection of broadband uptake in South Africa to 2025. We have
assumed that the current growth rate of broadband uptake takes South Africa to 80%
penetration by 2025 in the absence of TVWS technology being authorised. We also create
three scenarios in which TVWS technology is approved and has a positive impact on the
penetration achieved by 2025. In the low impact scenario, we assume that penetration rises to
81%, the medium impact scenario assumes that penetration rises to 83% and the high impact
scenario assumes 85% penetration, all by 2025.

3 Cited in this submission as Thanki (2015)
4Thank (2015), p38



100

90

80

70

60 Baseline projection
50 —TVWS 1 (low impact)
40 TVWS 2 (medium impact)

30 = TVWS 3 (high impact)

INTERNET PENETRATION (%)

20
10

0
1995 2000 2005 2010 2015 2020 2025 2030

Figure 28 — Projected broadband take-up scenarios with TVWS authorisations

To place this in context, the low impact scenario assumes that at least 500,000 additional users
are connected to broadband by 2025 due to TVWS networks. The medium impact scenario
assumes 1.5 million additional users. The high impact scenario assumes 2.5 million users. At
present South Africa’s WISPs serve 300,000 subscribers using higher frequency licence-exempt
bands. This may represent households containing 1.02 million people given South Africa’s
average household size of 3.4 people. Therefore, the low impact scenario implies that South
African WISPs can increase their subscription base by 50% using TVWS, by 150% under the
medium scenario and 250% under the high impact scenario.””

16. WAPA urges the Authority to recognise the contribution which has been and can be made by
the South African WISP industry, suitably enabled by the adoption of a licence-exempt, man-
aged model for the use of TVWS. The growth of this industry to date has occurred within a
highly-constrained environment which has forced providers to innovate both in terms of
providing high-quality services over licence-exempt bands and with regard to pricing strategies
that allow them to compete effectively with incumbent providers.

17. Notwithstanding these constraints, WISPs are now an important component of the broadband
and communications service delivery chain and they should be empowered through this pro-
cess to expand their services ever deeper into South Africa.

5 Thanki (2015), para. 4.3.2, pp38ff.



PART B: RESPONSES TO QUESTIONS RAISED IN THE DISCUSSION PAPER

Q1. Do you agree that ICASA has the appropriate legislative mandate to address the issues of
dynamic and opportunistic spectrum management and TV White Spaces and to build a
suitable framework? If the answer is no, please elaborate.

WAPA agrees that ICASA has the required legislative mandate as set out in section 3 of the
Discussion Paper. ICASA also has the necessary policy mandate and has set out its intention to
establish “innovative approaches to technology and dynamic radio frequency spectrum usage” in
its strategic planning documentation.®

WAPA sees no obstacle to the Authority continuing with this process. The pursuit of more efficient
use of radio frequency spectrum for the benefit of South Africa and its people is a core element of
the Authority’s mandate.

Q2. Are there any existing licensing models overlooked here?
No. All models currently utilised in South Africa have been covered.

WAPA has made a submission to the Authority in response to its call for comments on plans to
reallocate the E and V Bands in which it has provided conditional support for the implementation
of a light licensing model in the E Band.” The implementation of spectrum sharing on such a basis
would be a welcome addition to the Authority’s spectrum management toolkit.

Q3. Do you have any comments about these four areas of spectrum reform?

WAPA has been publicly supportive of the measures already taken by the Authority to make
spectrum above 50 GHz available and strongly supports further measures to identify other bands
above 50 GHz that could usefully be allocated as licence-exempt. As noted above WAPA supports
the proposed reform of the E and V Bands.

As reflected in these submissions, WAPA is supportive of this process.
WAPA has no comment in respect of power line communications.

WAPA strongly supports measures to create a more appropriate balance between spectrum
management models employed in South Africa, with particular reference to the amount of
spectrum available on a licensed as opposed to a licence-exempt basis. As set out in the response
to Question 26 below, there are substantial benefits which flow from getting this balance right.
WAPA'’s position in respect of the 5 GHz band is set out in the response to Question 4 below.

Q4. Do you favour making more licence exempt spectrum available in the 5 GHz band?

WAPA strongly supports the creation of a minimum of 700 MHz of contiguous spectrum in the
5 GHz band allocated on a licence-exempt basis for the provision of wireless access and other
services.

WAPA has prepared a position paper in this regard, which is submitted to the Authority as
Annexure A to this submission.

6“Strategic Outcome-Oriented Goal 3: Promote efficient use of spectrum resources”, ICASA Strategic Plan for
the fiscal years 2015-2019 and Annual Performance Plan for the fiscal year 2014-2015, p22-23
7 Discussion Document Regarding the Use and Licensing of the Band 57-66 GHz and the Band 71-76 Ghz
Paired with the Band 81-86 GHz (E Band)
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Q5. And in any other bands? Be specific, please, and support your recommendations.

WAPA supports a review of the current allocation of the 24 GHz with a view to increasing the 100
mW e.i.r.p restriction and allowing use of the band for PtP links on a licence-exempt basis:

24.00 - Non-specific | 100 mW e.i.r.p | EN CEPT/ERC/REC 70-
24.25 Sho.rt Range No duty cycle 300 440 03
GHz ;Devm()es restriction EN
SRDs
No channel 301 489-
. 1,3
spacing
EN 60950

There is currently a wide range of equipment capable of being used in this band which cannot be
utilised due to the current allocation.

Q6. Do you believe that the Dynamic Spectrum Assignment approach is viable and
worthwhile?

Yes. The concept of dynamic spectrum assignment or access is not a new one and the benefits of
this approach are both clear and well-established. Trials and commercial deployments around the
world® are demonstrating that geolocation databases and sensing technologies are viable methods
for enabling new forms of dynamic spectrum sharing.

Q7. Do we have enough data about the TV broadcast transmitters to be able to model their
propagation accurately?

Yes. This was demonstrated during the course of the Cape Town TVWS Trial, where channel
availability was determined using available information regarding the location and situation of
broadcast transmitters. No harmful interference to such transmitters was experienced.

It is worth noting that Cape Town was selected as the venue for the trial as it has the most
intensive broadcast spectrum use in South Africa, complex topography, and a mix of population
densities.

Q8. Does enabling the operation of TVWS contribute to the objective of ensuring efficient use
of radio frequency spectrum?

Yes. Enabling use of currently unused or under-ulitised spectrum in the TV bands will by default
result in more efficient use of radio frequency spectrum.

Moreover, the introduction of new spectrum sharing techniques and changes in the way in which
we view efficiency of use has the potential to underpin efficiency gains in spectrum usage and
management.

Q9. Do you believe that it will also further objectives of encouraging investment and
innovation in the electronic communications sector?

8 A list of commercial deployments, pilots, and trials is available at
http://www.dynamicspectrumalliance.org/pilots/
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Yes. Enabling access to TVWS on a license-exempt, managed basis will serve to encourage
competition, innovation and investment in new and existing wireless technologies.

Q10. What are the benefits that could be expected from making TVWS available?

WAPA agrees with the many benefits of enabling access to TVWS identified in the Discussion
Document.

We have further demonstrated in Part A of this submission that the implementation of a licence-
exempt, managed regime for access to TVWS has a critical role to play in helping South Africa to
reach its SA Connect broadband connectivity targets. WISPs enabled in this manner will be
perfectly-positioned to provide broadband services to the “hardest to serve” in rural areas.

Q11. What are the disadvantages that could be expected from making TVWS available?

WAPA does not perceive any disadvantages. Enabling use of TVWS is premised on ensuring
protection of primary users from harmful interference while database management has been
demonstrated to allow for effective enforcement of the rules applicable to devices using TVWS.

Q12. Do you foresee any risks?

No. As noted above, the Cape Town TVWS Trial and other deployments around the world have
validated that wireless devices can use TVWS without causing harmful interference to protected
entities.

WAPA requests the Authority to note that:

e |f TVWS is made available on a licence-exempt, managed basis then this spectrum will be
equally available to all ECNS licensees, i.e. it will enable competition and will also be of
value to incumbent operators (as has already been demonstrated by the growing use of
Wi-Fi to carry data for mobile network operators).

e The purpose of conducting this process is in part to identify potential risks and to
implement mitigation strategies. Similar processes are either completed or ongoing in
other jurisdictions and have established that risks identified can be effectively mitigated.

e Enabling use of TVWS does not need to be tied to the digital migration process and TVWS
technology can be utilised before, during and after digital migration.

e The use of white space databases will facilitate effective spectrum management as the
database can be utilised to locate any non-compliant device. Once established, a
regulatory framework for licence-exempt, managed access to TVWS should allow
controlled delegation of certain spectrum management functions to database service
providers.

Q13. Does it support SA Connect goals regarding the deployment and adoption of broadband?

Enabling access to TVWS in South Africa is directly in line with the requirement set out in SA
Connect that spectrum be “managed efficiently in order to optimise its potential to provide
broadband access”.

SA Connect sets out explicitly the priorities regarding spectrum management:

“The immediate priorities with respect to spectrum are:



e the identification of unused spectrum and its reassignment;

e the removal of all bottlenecks preventing migration of terrestrial broadcasters from
analogue to digital in order to realise the digital dividend;

o the re-allocation and assignment of broadband spectrum taking into consideration job
creation, small business development, national empowerment and the promotion of
NDP goals;

e approval of spectrum sharing between spectrum licensees and across services by ICASA
in support of efficient use of spectrum and where it does not impact negatively on
competition;

o the enabling of dynamic spectrum allocation: and

e ensuring sufficient spectrum for extensive Wi-Fi and other public access technologies and
services.”

WAPA submits that each of these priorities — with the exception of that relating to digital

migration — is directly supported by this process and by the enabling of access to TVWS on a

licence-exempt, managed basis.

Q14.

What mechanisms should be put in place for dynamic spectrum assignment in meeting

future demand for spectrum?

WAPA supports the introduction of a regulatory framework for dynamic spectrum assignment with

the following core features:

Q15.

Licence-exempt use: as set out in the response to Question 26 below, there are considerable
benefits to be realized from such an approach.

Managed through white space databases: this has been demonstrated to be effective in
protecting incumbent users from harmful interference. Advances in sensing technology will
further develop the ability to share spectrum dynamically within multi-vendor
environments.

Controlled through a set of technical rules which differentiate between the different risk
profiles of fixed and mobile white space devices and require compliance with out-of-band
emissions limits such as those established by the European Telecommunications Standards
Institute (ETSI) or the United States Federal Communications Commission (FCC).

Use of the most accurate available propagation modelling methods to maximize the
spectrum made available within the constraint of not causing harmful interference to
incumbent users.

Competitive provision of white space database services so as to drive down costs through
efficiency and innovation gains.

Could TVWS provide increased consumer value and/or improved social and economic
inclusion?

Yes. Licence-exempt managed use of TVWS can contribute to:
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e Increasing broadband penetration, particularly in rural areas,’

e Reducing the cost to communicate through more efficient utilisation of spectrum and by
enabling affordable access to spectrum.

TVWS applications which boost consumer value and social and economic inclusion, including:
e delivering broadband in rural or hard-to-serve areas;

e last mile access to augment city- or community-wide'® or wide-area data networks;

e data offload from mobile networks;

e machine-to-machine communications, including smart grid and health-care applications;
e in-building media distribution;

® |ocal government and public safety applications; and

® services to educational and health facilities.

There are also indications that spectrum sharing can help empower communities by allowing cost-
effective access to spectrum to enable community-driven service provision models. The
Rhizomatica Community Base-Station initiative is an example of GSM spectrum-sharing being used
to empower communities'?. Local projects like the community-owned network in Mankosi*? in the
Eastern Cape would undoubtedly benefit from access to spectrum on a shared basis.

Q16. What impact is the digital switchover expected to have on the use and availability of
TVWS?

There will be a reduction in available channels during and after the digital migration and restacking
processes but TVWS spectrum can be utilised under a licence-exempt, managed model at all times,
before, during and after the digital transition process. This remains the case where a Single
Frequency Network (SFN) is implemented. Furthermore, the nature of database management
allows movements in broadcasting transmitters to be accommodated with relative ease by rapidly
updating channel availability once new information is inputted.

Channels made available for white space devices under a licence-exempt, managed model can
multipath and do not require access to contiguous channels or to a specified set of channels in
order to operate.

Q17. Do you believe white spaces should be utilised without authorisation or licensing?
No. WAPA supports a licence-exempt, managed approach which would require

e Licensing/certification of white space databases

e Authorization of white space devices by white space databases

WAPA submits that the holding of an electronic communications network service (ECNS) licence
should be a prerequisite for use of TVWS under this model.

9 See response to Question 32 above

10

11 http://rhizomatica.org/projects/community-basestation/

12 http://villagetelco.org/deployments/mankosi-south-africa/
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Q18. Should there be rules for such usage?

Yes. A set of technical rules is required in order to ensure protection of incumbent services from
harmful interference. A licence-exempt, managed model in no way implies a free-for-all.

Q19. Does the advent of TVWS have the potential to remove the existing “spectrum scarcity”, at
least in some bands?

Yes, although it is more the advent of dynamic spectrum assignment (rather than TVWS) which has
the potential to increase the efficiency with which spectrum by making currently unused spectrum
available. The ability to re-use the same spectrum multiple times within small areas goes directly
to the heart of addressing spectrum scarcity.

It is clear that there is a scarcity of spectrum available for the provision of wireless access services.
This is true for both licensed and licence-exempt service provision and is particularly true of
licence-exempt spectrum bands below 1 GHz. Dynamic spectrum assignment and TVWS as an
application of dynamic spectrum assignment can play a major role in making more spectrum
available for wireless access services, particularly in rural areas.

Q20. Blank question
Q21. Is there a space for license-exempt, unmanaged use of TVWS?

No. WAPA supports licence-exempt, managed use of TVWS and does not believe that protection
to incumbent users based solely on device certification is feasible in the TV bands.

Q22. Is there a space for license-exempt, managed use of TVWS?
WAPA supports this approach for the reasons set out in the response to Question 26 below.
Q23. Is there a space for licensed use of TVWS?

WAPA does not support making TVWS available on a licensed basis: to do so would be to forego
the significant opportunities attaching to creating sub 1 GHz spectrum available on a licence-
exempt, managed approach. The Authority has indicated its plans to make significant amounts of
spectrum in the 700 and 800 MHz bands available for assignment on a licensed basis and we
submit that this is sufficient to meet the demands of incumbent providers for sub 1 GHz licensed
spectrum and the advantages which that offers to them.

Making TVWS available on a licence-exempt, managed basis will recognise that a balance between
licensed and licence-exempt spectrum benefits all spectrum users.

Q24. If so, should licensed users pay the minimum annual fee, or a fee proportionate to use?
WAPA has no comment in response to this question.
Q25. Does the combination give us the best of both worlds?

WAPA submits that a licence-exempt, managed approach itself gives us the best of both worlds,
allowing use of a currently fallow resource by all providers while spurring innovation and
competition which is in the interests of consumers.

Q26. Which of the licensing regimes do you favour? Why?

12



WAPA supports the licence-exempt managed approach identified in the Discussion Paper and
submits that the adoption of such a model is critical in unlocking the true potential of spectrum
sharing in the TV bands.

This support is based on the following:

e Licence-exempt spectrum is available for use by all operators. The value proposition to
incumbent providers is apparent in the growth of Wi-Fi offload.

e It has been established that license-exempt models foster innovation and investment in
wireless communications. Service providers that are not delayed by traditional licensing
procedures can more easily introduce new products and services and advances in existing
products and services. There are many examples — Wi-Fi being pre-eminent — of innovation
in licence-exempt bands revolutionising consumer use and experience and ultimately being
adopted by incumbent providers.

e The need to achieve a better balance between licensed and licence-exempt spectrum as a
basic tenet of overall spectrum management.

e The need to meet future demand for low-frequency spectrum for use in machine-to-
machine communications and the Internet of Things.

Q27. Rank the licensing regimes in order of preference with reasons for your preferred order.

WAPA supports a license-exempt, managed regime and does not support any of the stated
alternatives.

Q28. Do you see automated licensing as possible? Why / why not?

WAPA supports a license-exempt, managed regime and does not support automated licensed.
Q29. Does automatic licensing provide a significant improvement on the status quo?

WAPA supports a license-exempt, managed regime and does not support automated licensed.

Q30. If some form of this approach is adopted, how should TVWS databases and TVWS
database service providers be managed?

WAPA supports an approach under which TVWS databases should be authorised to provide
database services using a certification process developed by the Authority. Certification is required
as a mechanism to ensure that the database is able to operate within the parameters of the
technical riles to be applied.

Under this arrangement the Authority would retain the ability to ensure compliance of TVWS
databases and, through them, white space devices.

Q31. From a South African perspective what will be the socio-economic benefits of TVWS?

WAPA agrees with the analysis set out in the Discussion Paper and refers further to its responses
to Questions 16 and 26.

Q32. Will TVWS be of the most benefit to rural or urban areas? Please provide reasons -
technical and socio-economic

Access to TVWS spectrum will benefit both rural and urban areas. However, the challenges of
providing rural connectivity together with the greater amount of unused spectrum in rural areas

13



means that the introduction of TVWS on a licence-exempt basis is likely to have more impact in
rural areas in the short-to-medium term.

Thanki, in an introduction to his recent work on the role of enabling access to TVWS in South
Africa on broadband rollout, makes the following statement attesting to the potential for TVWS
technology to bridge the connectivity gap in South Africa:

“As | began my research and started writing | quickly came to the conclusion that there are
probably few countries to which TVWS technology is better suited, especially for delivering
affordable broadband in rural areas.”

(our emphasis)

WAPA is in full agreement with Thanki’s view!® that enabling access to TVWS on a licence-exempt,
managed basis will address the bottleneck in the delivery of access services in rural areas. It is the
last-mile of service delivery that the majority of the cost to the consumer is situated and it is in the
last-mile of service delivery that there is the greatest scarcity of spectrum for the delivery of
broadband services.

Access to TVWS can act as a complement to the existing mix of access options: fixed (wired,
wireless), mobile and satellite. Use of TVWS on a licence-exempt basis will reduce the cost to the
operator of deployments and thereby promote more widespread provision of high-quality, low-
cost broadband services.

In urban areas — where there is less focus on establishing connectivity — benefits will flow from
improvements in connectivity which can be captured by government, commercial and private
users. TVWS technology will also help to meet growing demand for smart-city applications such as
traffic control, public safety and service delivery.

Q33. Please provide proposals on the regulatory framework (including none at all) for TVWS
Please see the response to Question 14.

Q34. What are the advantages and disadvantages of different methods?

WAPA refers to its response to Question 26.

WAPA submits that there are substantial disadvantages to pursuing a licensed approach:

e Licensed assignments will be complex and costly to pursue and will take a long time to
conclude (as has been the case to date in South Africa).

e Spectrum will only become available for assignment on this basis subsequent to the
conclusion of the digital migration and restacking processes

e It is by no means clear that there is sufficient demand for TVWS on a licensed basis,
particularly given the vast amount of IMT spectrum which the Authority has indicated it
wishes to make available to the market through a competitive process.

e Itis unlikely that proceeding on this basis will result in any reduction in costs or any
facilitation of competition.

Q35. How should South Africa define TVWS?

13 See the discussion on p38 of Thanki (2015)
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ICASA should define TVWS as channels available for opportunistic use in both the UHF and VHF
broadcast bands as determined by a TVWS database that predicts the propagation of signals from
individual television transmitters.

WAPA acknowledges the phased approach to be adopted by the Authority with regard to the
application of dynamic spectrum assignment, but is unable to identify any compelling reason for
not including the VHF band in the current process.

Q36. How will the rules for non-compliance apply?

WAPA submits that such rules will be incorporated into regulation and will be applicable in the
ordinary course together with such enforcement mechanisms as adopted in such regulation.

As noted above the used of white space databases allows the Authority to devolve mechanisms for
compliance to white space database service providers. Database service providers should be
required to:

e Ensure that devices are compliant and access only channels identified as available by the
database in accordance with the power levels and other technical parameters provided by
the database; and

e Identify and disallow access to non-compliant devices.
Q37. On what basis should white space use in the 470-694 MHz band be authorised?

Please refer to our response to Question 26 above as well as out comments regarding the VHF
band as set out in the response to Question 35.

Q38. Do the benefits of adopting a licence-exempt managed assignment approach apply?

Yes. These benefits — as set out in the response to Question 26 and elsewhere in this submission —
are of application in the TV bands.

Q39. If alicence-exempt managed assignment approach is adopted, what registration
requirements, if any, might apply?

There should be registration requirements as this is a core feature of a database-driven approach.
Google supports the registration requirements set forth in the DSA model rules. In particular, fixed
devices should register the following information with a TVWS database:

® Aunique alphanumeric code supplied by the manufacturer that identifies the make and
model of the device/ type approval number

e Manufacturer’s serial number of the device

e Device’s geographic coordinates (latitude and longitude)

e Device’s antenna height above ground level or above mean sea level
e Name of the individual or business that owns the device

e Name of a contact person responsible for the device's operation

e Address for the contact person

e Email address for the contact person

15



e  Phone number for the contact person.’*

It should be responsibility of the named individual or business to ensure that the database has the
most recent information.

Google also supports a rule allowing fixed devices to provide location information manually.
Q40. Do you think that licensed use of TVWS requires the operator to have an ECNS licence?

Yes. It is clear from the ECA that service licensing and radio frequency spectrum licensing are to be
treated as distinct categories of licensing. A provider providing services falling within the definition
of “electronic communications network services” as set out in section 1 of the ECA will still be
required to have an appropriate ECNS licence or licence-exemption before providing ECNS which
utilise TVWS on a licence-exempt, managed basis.

Q41. Should the white spaces database approach be adopted and or is there an alternative
system?

WAPA supports the white space database approach on the basis that this has been shown to be
effective in enabling access to TVWS on a licence-exempt, managed basis.

WAPA acknowledges that there will be improvements in the currently-available technology and
that complementary technologies such as spectrum sensing will enhance management of dynamic
access to TVWS.

Q42. What additional measurements should be adopted for greater accuracy?

WAPA supports the use of a point-to-point propagation model as well as the introduction over
time of improvements in the applicable technology and complementary technologies such as
spectrum sensing.

Q43. Should the Authority allow — or require - sensing as an option at this time?

WAPA submits that sensing should be allowed but not required at this stage. This position may be
open to review in future.

Q44. What mechanisms should be put in place to ensure that database providers obtain
information required to protect incumbent operations (e.g. location of TV transmitters)?

WAPA submits that there should be an obligation

e Onincumbent providers to ensure that up-to-date and accurate information regarding
broadcasting transmitters and other users is available to the Authority. There should be
some degree of responsibility on incumbent providers to ensure that they do not contribute
to any harmful interference to their operations.

e On white space database service providers to ensure that the latest information is
accurately captured and utilised to determine channel availability. The ability of a database
to obtain and utilise this information should be part of the database authorization or
certification process.

14 DSA Model Rules § 3(e)(3)
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Q45. What mechanisms should be put in place to ensure that broadcasters and/or signal
distributors provide the Authority and database operators with accurate updated
information?

Please see previous response. Incumbent providers will in any event be incentivised to provide this
information by the need to avoid harmful interference.

Q46. What parameters should the Authority set forth for TVWS databases?

WAPA submits that the parameters tested in the Cape Town TVWS Trial should form a working
basis for consideration when taken together with the outcomes of other trials and learnings from
commercial deployments.

WAPA also supports the Suggested Technical Rules and Regulations for the Use of Television White
Spaces made available by the Dynamic Spectrum Alliance (“the DSA Rules”).%®

Q47. What criteria should be used to certify, recognise, or authorise TVWS databases?
WAPA supports the use of the criteria set out in the DSA Rules.

Q48. How should the Authority approach issues such as non-discrimination, security, and
quality of service [for databases]?

WAPA supports the use of the approach set out in the DSA Rules, with particular reference to:

e Discrimination between devices by a database should not be permitted and all devices should
be able to access the same minimum information required to enable access to available
channels.

e Security and quality of service requirements should form part of the authorization /
certification process conducted by the Authority. Devices should only be permitted to operate
under an authorised / certified database / database service provider.

e Sharing of information between devices and between databases and devices must be secure
and standardized to prevent data corruption or unauthorised access. Industry-standard
authentication and encryption should be required.

Q49. Should the Authority require the registration of some or all devices? If only some, which
devices?

WAPA supports a requirement that only fixed devices should be required to register with
databases.

Q50. Should mobile devices be obliged to have geolocation determination capability? How
should the regulatory framework differentiate among devices types?

Yes. Distinguishing between fixed and mobile devices is required in order to accommodate
different rules for each category which reflect the different risks of harmful interference posed by
each category. In particular, there is a strong case for allowing fixed devices to operate at higher
power levels given the lower risk these devices have of causing harmful interference (due to the

15
http://www.dynamicspectrumalliance.org/assets/submissions/Suggested%20Technical%20Rules%20and%20

Regulations%20for%20the%20use%200f%20TVWS.pdf
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fact that their location is registered with a database and any change in location would need to be
registered).

Q51. What rules should be attached to each type of device?

WAPA supports the rules set out in the DSA Rules.

Q52. Should operating parameters differ by device type or technology?

Yes. WAPA supports the rules set out in the DSA Rules in this regard.

Existing type approval procedures for certification of both fixed and mobile devices should apply.
Q53. Should transmit power levels be different for different device types?

Please refer to the response to Question 50.

It is worth noting that rural areas — with their relative abundance of white spaces and relative
scarcity of incumbent providers —would benefit from allowing higher power levels without causing
harmful interference to protected users. This would further enable the provision of broadband
services in these areas.

Q54. Should the Authority consider a variable power limit which could increase the utility of
spectrum for devices?

A database should have a demonstrated ability to allow for variable power limits depending on
channel availability in a particular area (subject to a given maximum stipulated by the Authority).
WAPA agrees that such an approach would increase the utility of available spectrum and notes
that this will be if particular application in rural areas.

Q55. Should there be a maximum power output and what maximum power level should the
Authority consider?

WAPA supports an initial maximum power level of at least 10W to create a balance between
optimal channel availability and the risk of harmful interference to incumbent providers as well as
co-existence challenges between devices.

Q56. Should licensed devices be allowed a higher power limit than licence-exempt devices?
WAPA does not support such an approach and has no further response to this Question.

Q57. Recognising that allowing adjacent channel use would significantly improve spectrum
utilisation and increase the amount of spectrum available for use by TVWS devices, should
the Authority permit TVWS devices to operate in channels adjacent to incumbent
operations? Please substantiate

Yes. The results of the Cape Town TVWS Trial established the feasibility of using adjacent channels
and such an approach is desirable as it increases the amount of channels available for devices to
use without resulting in harmful interference to the adjacent incumbent provider. As noted in the
Discussion Paper this represented an advancement in the use of TVWS which has subsequently
been adopted by the FCC.1®

16 |n the Matter of Amendment of Part 15 of the Commission's Rules for Unlicensed Operations in the
Television Bands, Repurposed 600 MHz Band, 600 MHz Guard Bands and Duplex Gap, and Channel 37, and
Amendment of Part 74 of the Commission's Rules for Low Power Auxiliary Stations in the Repurposed 600
MHz Band and 600 MHz Duplex Gap, ET Docket No. 14-165; Promoting Spectrum Access for Wireless
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Q58. Are there any substantiated concerns regarding harmful interference associated with
adjacent channel operation?

Not that WAPA is aware of: notwithstanding that the channel utilised by a device may be adjacent
to a band utilised by an incumbent provider, application of a licence-exempt, managed spectrum
management model — as outlined in the response to Question 14 - will continue to protect the
incumbent provider from harmful interference.

Q59. Should the Authority establish out of band emissions limits in order to improve spectral
efficiency? If so, what are your recommendations to protect incumbent operators? What
out-of-band emissions rules will best improve spectral efficiency and protect incumbent
operations?

Yes. WAPA supports the limits utilised in the Cape Town TVWS Trial which were based on those
used by the FCC as also those set out by ETSI. Adopting these limits has been shown to provide
protection from harmful interference and will also allow the local market access to equipment

compliant with these limits.

WAPA also supports the adoption of a flexible approach in terms of which the amount of spectrum
which a device is able to access is in part a function of the efficiency of its emissions performance.

Q60. Should the Authority mandate a particular propagation model for database providers?

WAPA supports the adoption of point-to-point, terrain-based models which currently provide the
best balance between protection of incumbent providers and channel availability. The Longley-
Rice Model used in the Cape Town TVWS Trial is such a model.

Q61. Which propagation model or models are most accurate for this application?
WAPA refers to its previous response.
Q62. Which model or models maximise spectral efficiency?

Currently point-to-point, terrain-based propagation models provide the most accurate protection,
principally due to the amount of situational information they are able to assimilate. As such, they
also maximise spectrum utilisation.

Q63. Which models best protect incumbent operations?
See previous response.

Q64. Overall, what is the appropriate method of determining the required protection from
authorised users in the TV bands?

Please refer to the responses to Questions 60 and 62.

Q65. On balance, do the potential benefits of permitting licence-exempt managed assignment
TVWS devices outweigh any potential risks?

Yes. WAPA submits that this has been demonstrated throughout its responses to the questions
raised in the Discussion Paper. The learnings from the Cape Town TVWS Trial and from other trials,

Microphone Operations, GN Docket No. 14-166; Expanding the Economic and Innovation Opportunities of
Spectrum Through Incentive Auctions, GN Docket No. 12-268, Notice of Proposed Rulemaking, 29 FCC Rcd
14781, 9 40 (2014) (Part 15 NPRM). https://www.fcc.gov/document/amendment-part-15
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pilots and commercial deployments around the world show that potential risks can be
satisfactorily mitigated.

Q66. Do the techniques discussed above adequately mitigate any interference potential?

Yes. The Cape Town TVWS Trial and a number of other trials, pilots and commercial deployments
have shown that a licence-exempt, managed approach using white space databases offers
adequate protection to incumbent users.

Q67. Should we oblige every device to have GPS location capability?

WAPA supports the use of GPS but does not support its use being mandatory or exclusive of other
means of establishing device location. In order to accommodate different degrees of location
accuracy capability, devices should be required to provide white space databases with information
regarding their capability to determine their location accurately so that this may be used by the
database as an input in determining channel availability for a device.

Q68. In the US model, only latitude and longitude was required of GPS location. Is there any
reason why we shouldn’t demand full 3D location?

WAPA has no response to this Question.

Q69. What about the situation where a fixed device is professionally installed with an external
antenna and an internal unit? Should we accept the location details provided by the
installer? Using what mechanism?

A professional installer should be permitted to provide location information on the device itself.
The device would then register its location with a database.

Q70. Do you believe that Dynamic Spectrum Assignment should be applied to other bands,
beyond the proposed TVWS operation? Please provide reasons?

Yes. Wherever it is feasible to apply, it should be. Dynamic spectrum assignment or access is not
limited to application in the TV bands: rather it is a spectrum management and sharing tool which
should be applied where efficiencies in spectrum utilisation can be gained.

At this stage WAPA believes that the sole focus should be on enabling licence-exempt, managed
access to TVWS in the UHF and VHF bands. We believe that a successful implementation of
dynamic spectrum assignment in these bands - together with international developments - will
inform application to other candidate bands.

Q71. If so, which bands should be considered next?

WAPA submits that the Authority should consider spectrum sharing initiatives which could be
implemented in the 3 400 — 3 800 MHz bands.

Q72. Are the study questions above the most relevant?

The proposed questions are relevant.

17 The United States Federal Communications Commission (FCC)has recently adopted rules enabling
spectrum sharing between federal (government) incumbent users, fixed-satellite stations, and wireless
services in the 3 550 - 3 700 MHz band; Amendment of the Commission’s Rules with Regard to Commercial
Operations in the 3550- 3650 MHz Band, GN Docket No. 12-354, Report and Order and Second Further
Notice of Proposed Rulemaking, 30 FCC Rcd 3959 (2015) (Report and Order and Second FNPRM)
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Q73. Are there additional study questions that you would propose?
No.

Q74. Are there any additional devices or services in the 470-698 MHz UHF DTT band that should
be considered in authorising use of TVWS?

No.

CONCLUSION

WAPA trusts that its submissions and responses as set out above will be of assistance to the
Authority in its further consideration of this matter.

Regards

WAPA Regulatory Advisors
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ANNEXURE A

White Paper on the Future of 5 GHz Spectrum in
South Africa
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EXECUTIVE SUMMARY

This Paper is intended to advance the case for South Africa to allocate spectrum in the 5 GHz range
to create 700 contiguous MHz of spectrum — ranging from 5 150 to 5 850 MHz*® — available on a
licence-exempt basis for the provision of wireless access services and radio local area networks.

Any such allocation would be based on the necessary studies and utilization of technical restrictions
to ensure protection of primary users of the various sub-bands in the 5150-5850 MHz range. ICASA is
urged to note the growing demand for licence-exempt spectrum in 5 GHz, take the necessary steps
to place this issue on its agenda, and commence with any necessary studies.

18 WAPA notes that this can potentially be expanded to 775 MHz between 5 150 and 5 925 MHz, taking into
account the resolution made at the World Radiocommunication Conference 2015 to authorise studies
concerning Wireless Access Systems including radio local area networks in the frequency bands between 5 150
MHz and 5 925 MHz: (RESOLUTION COM®6/22 (WRC-15)) available at http://www.itu.int/dms _pub/itu-
r/opb/act/R-ACT-WRC.11-2015-PDF-E.pdf pp430-433.
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INTRODUCTION

Licence-exempt spectrum within the 5 GHz band plays a key role in allowing wireless Internet service
providers (WISPs) to provide affordable connectivity to underserved markets and consumers in South
Africa.

In South Africa, Wi-Fi operating in the 2.4 and 5.8 GHz ISM bands delivers high-speed connectivity to
consumers in homes, offices and outdoor hotspots. It is an integral part of our economic and social
lives.

Mobile devices use these connections for ‘offload’ of mobile data onto fixed networks. Nomadic or
relatively stationary devices in the home (such as desktop PCs and Smart TVs) also rely on this
connectivity for transmission of data, while mobile networks are starting to look at licence-exempt
frequency for the delivery of some of their services?®.

To ensure indoor Wi-Fi networks can support increasing superfast broadband speeds, and that WISP
networks can support increasing demand for connectivity, additional contiguous spectrum is needed
to accommodate wider channels and prevent interference occurring between adjacent users.

Some countries have already taken steps to meet this demand, and a potential extension of the 5 GHz
license exempt band is being discussed by various countries in preparation for the upcoming World
Radiocommunication Conference 2015 (WRC-15). Additional 5 GHz allocations, with large blocks of
available spectrum, offer particular potential for high-capacity, short-range and long-range
connections. Different spectrum bands and licensing models will help address different consumer
needs.

This Paper sets out the position in South Africa and argues that there are no substantial technical or
regulatory hurdles to pursuing amendments to the Radio Frequency Spectrum Regulations 2015 to
allow greater use of specified 5 GHz bands.

19 See section on LTE-U below
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INCREASING USE OF 5 GHZ

In South Africa and the majority of the rest of the world, portions of the 5 GHz band are available on
a licence-exempt basis for the provision of WLANs and wireless broadband services.

The table in Annexure A—an excerpt from the National Radio Frequency Plan 2013 —shows the current
ITU Region 1 and South African allocations for 5 GHz bands.

The table in Annexure B — based on Annexure B to the Radio Regulations 2015 — sets out details in
respect of licence-exempt bands commonly used for WAS and RLANSs in South Africa.

There is evidence of strong current and future demand for spectrum in the 5 GHz range as a result of
a number of trends.

Wi-Fi

The continued rapid growth in the global popularity of Wi-Fi shows no sign of abating. In addition to
the private use of Wi-Fi, wireless broadband access provided via publicly accessible Wi-Fi access points
is now a critical element of Internet connectivity infrastructure that is largely complementary to mobile

Internet services. From an industry perspective, there is a demand for higher data rates / higher
bandwidths for RLANSs.

Wi-Fi is also recognised by the South African Government as a key component of attaining the goals
set out in the SA Connect National Broadband Policy®.

802.11ac

This standard, published in December 2013, builds on the 802.11n standard with wider channels (80
or 160 MHz versus 40 MHz) in the 5 GHz band, more spatial streams (up to eight versus four), higher-
order modulation (up to 256-QAM vs. 64-QAM), and the addition of Multi-user MIMO (MU-MIMO).
While the majority of RLANs today still use 2.4 GHz ISM, adoption of 802.11ac is driving greater
utilization of 5.8 GHz.

LTE-U

There is a growing initiative — promoted by Qualcomm and others — for mobile networks to make use
of 5 GHz spectrum. According to Qualcomm, LTE-U in unlicensed 5 GHz spectrum offers higher capacity
and coverage, enhanced user experience through a unified LTE network and is ideal for new small cell
deployments?.,

20 See e.g. http://www.dtps.gov.za/mediaroom/media-statements/450-remarks-by-minister-dr-siyabonga-
cwele-at-the-inaugural-conference-of-the-wi-fi-forum-of-south-africa.html
21 https://www.qualcomm.com/invention/technologies/Ite/unlicensed
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The following bands form the subject of analysis in this Paper.

5150 - 5350 MHz

Entry for this band in the Radio Regulations 2015, Annexure B

Frequency Band

Type of Device

Maximum Radiated
Power or Field
Strength Limits and
Channel spacing

Relevant Standard

Additional
Requirements

5150-5350 MHz

Wireless access
systems & radio
local access
networks (WAS
& RLAN) -
indoor use only.

200 mW e.i.r.p.

Dynamic frequency
selection (DFS) &
transmitter power
control (TPC)
obligatory.

EN 301 893

EN 301 489-1,17

EN 60950

ITU-R M.1625

Comparative analysis

As set out in the table below, a similar position applies in the UK and EU.

In the USA??, however:

e use of5125-5 350 MHz is allowed both indoors and outdoors
e useof5125—-5 250 MHz is allowed at a maximum fixed power of 1 W while EIRP restrictions
are set at 4 W PtMP and 200 W PtP%3

South Africa

UK

EU

USA

5150 -5 350 MHz
Licence exempt

Wireless Access Systems /
Radio Local Access Network
(WAS & RLAN) indoor use
only.

200 mW EIRP.

Dynamic Frequency
Selection (DFS) &
Transmitter Power Control

5150 — 5 350 MHz
(BAND A)

Licence free

Indoor use only

200 mW EIRP

5150 — 5350 MHz
Licence free

Indoor use only

200 mW EIRP

5125 - 5250 MHz (U-NII Low/U-NlI-1)
Unlicensed

Indoor / outdoor

Maximum fixed power 1 W

Maximum fixed PtMP EIRP 4 W (+36
dBm)

Maximum fixed PtP EIRP 200 W(+53
dBm)2*

2 http://www.fcc.gov/document/5-ghz-u-nii-ro

23 Notably this is the same as the South African allocation for licence-exempt use of the 5 725 — 5 850 MHz

band (see Annexure B)

24 Amended in 2014, see http://www.fcc.gov/document/5-ghz-u-nii-ro
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Obligatory

Strict OOB emission limitations

5250 — 5350 MHz (U-NII Mid / U-NII-2)
Unlicensed

Indoor / outdoor

Maximum power 250 mW

DFS required

Allows for user-installable antenna

Table 1: Comparative Analysis 5 150 — 5 350 MHz

WAPA’s position

WAPA supports ICASA studying potential impact of possible changes to the current rules for WAS and
RLANs in this band, specifically

e expanding permitted uses to include outdoor applications, including but not limited to the
License-Exempt Fixed Links allowed in the 5725-5850 MHz band; and,

e increasing the EIRP limits in this band to be consistent with other License-Exempt secondary
uses in the 5 GHz band.

WAPA supports the adoption of the position currently applicable in the USA for U-NII Low.

The rules requiring the use of Dynamic Frequency Selection and Transmitter Power Control have
proven effective at protecting primary services from experiencing harmful interference, and should
remain in place.

Next steps:
e ICASA should also consider undertaking studies and/or relying on other detailed technical
coexistence studies on this issue in South Africa
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5350 - 5470 MHz

This band is not currently allocated for licence-exempt use in South Africa. Primary applications are
e earth exploration - satellite (active)
e space research (active)
e aeronautical radionavigation
e radiolocation
e radionavigation

Comparative analysis

WAPA is not aware of any jurisdiction allowing unlicensed or licence-exempt use in this band but
notes that the FCC is studying this possibility?>, and that the USA has proposed a WRC-19 agenda
item to consider an additional primary allocation to the mobile service and identification for the
implementation of wireless access systems (WAS) including radio local area networks (RLAN) in the
5350-5470 MHz frequency range while ensuring protection of existing services?®.

WAPA’s position

WAPA supports studying the possible use of the 5350-5470 MHz band for WAS and RLANSs. Given the
growing importance of Wi-Fi as a connection medium for homes, businesses and public places, we
recommend that ICASA consider studying secondary use of the 5350-5470 MHz band by RLANs on a
licence-exempt basis.

The band is being studied under a European Commission Mandate to CEPT for studies on WAS and
RLANs?” as well as by ITU-R as part of Joint Task Group 4-5-6-7%2. Preliminary findings indicate that
sharing with incumbents is feasible if additional mitigation measures are implemented. Applicability
of additional mitigation techniques are currently under study, including enhancement of current
Dynamic Frequency Selection mechanisms, channelling arrangements, and dynamic spectrum access
systems. For example, earth exploration satellites follow a fixed ground track, and a dynamic spectrum
access database may be able to adequately protect these known, predictable operations. WAPA
supports the study of additional mitigating measures, specifically dynamic spectrum access systems
such as Geo-location databases, as a means of sharing the band.

Because the 5350-5470 MHz band is situated immediately between bands currently used by license
exempt Wi-Fi (RLAN) applications in South Africa, it could be accessed with existing Wi-Fi
components at little or no incremental cost and would open additional broadband channels already
defined for the 802.11ac standard.

The allocation of this band for license-exempt access is obviously critical to any effort to establish a
contiguous block of licence-exempt frequency in the 5 GHz band.

Next steps:

e South Africa should express its support for the introduction of an agenda item at WRC-15 to
study the secondary use of the 5350-5470 MHz band for Wi-Fi/RLANs.

%5 See http://www.dailywireless.org/2013/02/21/fcc-moves-to-add-195-mhz-to-unlicensed-5-ghz-band/
26 See https://apps.fcc.gov/edocs public/attachmatch/DA-14-1248A2.pdf @ p14
27 See http://ec.europa.eu/information society/newsroom/image/02 september 2013 5786 7467.pdf
28 See https://www.itu.int/md/R12-JTG4567-C-0715/en Annex 34 and Annex 35.
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e ICASA should rely on the regulatory provisions from the referenced studies,
once completed, and act to implement provisions that allow sharing by WAS/RLANSs in this
band in South Africa.
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5470 - 5725 MHz
Entry for this band in the Radio Regulations 2015, Annexure B

Frequency Type of Device Maximum Radiated Relevant Standard Additional Requirements
Band Power or Field
Strength Limits and
Channel spacing
5470 -5725 Wireless access | 1 W e.i.r.p. EN 301 893 ITU-R M.1625
MHz systems & radio EN 301 489-1,17
local access
networks (WAS EN 60950
& RLAN)

The previously-imposed restriction that this band could only be used indoors was removed through
the publication of the Radio Regulations 2015, effective 31 March 2015. At the same time the
requirement that users of this band apply DFS and TPC was removed.

Comparative analysis

A similar position applies in the UK and EU (except that DFS and TPC remain required in the EU) while
the USA has stricter power restrictions.

& radio local access

Licence free

South Africa UK EU USA
5470 -5725 MHz 5470 -5725 MHz 5470 -5725 MHz 5470 — 5727 MHz (U-NII
Wireless access systems | (BAND B) Licence free Worldwide / U-NII-2e)

Indoor / outdoor

Unlicensed

networks (WAS & RLAN) | Indoor / outdoor Indoor / outdoor

1 W EIRP
. Maximum power 250
1We.irp.
&P 1 W EIRP DFS and TPC required mwW

DFS required

Allows for user-installable
antenna

WAPA’s position

WAPA supports ICASA studying the potential impact of possible changes to the current rules for WAS
and RLANs in this band, specifically increasing the EIRP limit in this band to be consistent with other
License-Exempt secondary uses in the 5 GHz band.

The rules requiring the use of Dynamic Frequency Selection and Transmitter Power Control have
proven effective at protecting primary services from experiencing harmful interference, and should, if
desirable within the context of expanding use within this band, be reintroduced.

Next steps:

e |CASA should also consider undertaking studies and/or relying on other detailed technical co-
existence studies on this issue in South Africa.
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CONCLUSION

Expanding use of the 5 GHz band for RLANs and WAS will create numerous benefits and reduce the
cost of deploying services: it will allow improved frequency planning and density of coverage (the
number of active wireless devices within the radio coverage space) and reduce the complexity of
installing equipment.

These advantages, together with increasing availability of 5 GHz equipment, will drive increased use
of the 5 GHz band in the near future, helping to meet the ongoing growth in demand for data services.

WAPA accordingly calls on ICASA to commence a regulatory process to investigate and, where found
to be suitable, implement the proposals set out above.
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ITU Region 1 allocations
and footnotes

South African
allocations and

Typical applications

Comments

footnotes
5150-5 250 MHz 5150-5 250 MHz
AERONAUTICAL AERONAUTICAL

RADIONAVIGATION

FIXED-SATELLITE (Earth-to-
space) 5.447A

MOBILE except
aeronautical mobile 5.446
5.446A 5.446B 5.447
5.447B 5.447C

RADIONAVIGATION

FIXED-SATELLITE (Earth-
to-space) 5.447A

MOBILE except

aeronautical mobile
5.446 5.446A 5.446B
5.447 5.447B 5.447C

NGSO MSS feeder links
(5091-5150 MHz)

WAS/RLAN (5150 — 5350
MHz) (indoor use only)

GG No. 34172, dated 31 March
2011 (Annex B) as is or as
amended?

5250 - 5 255 MHz
EARTH EXPLORATION-
SATELLITE (active)

RADIOLOCATION

SPACE RESEARCH 5.447D
MOBILE except
aeronautical mobile

5.446A 5.447F 5.447E
5.448 5.448A

5250 -5 255 MHz

SPACE RESEARCH 5.447D
MOBILE except
aeronautical mobile
5.446A 5.447F 5.448A

WAS/RLAN (5150 — 5350
MHz) (indoor use only)

GG No. 34172, dated 31 March
2011 (Annex B) as is or as
amended?®®

5255 -5 350 MHz
EARTH EXPLORATION-
SATELLITE (active)

RADIOLOCATION

SPACE RESEARCH (active)
MOBILE except
aeronautical mobile

5.446A 5.447F 5.447E
5.448 5.448A

5255 -5 350 MHz
EARTH EXPLORATION-
SATELLITE (active)

RADIOLOCATION

SPACE RESEARCH
(active)

MOBILE except
aeronautical mobile
5.446A 5.447F 5.447E
5.448 5.448A

WAS/RLAN (5150 — 5350
MHz) (indoor use only)

GG No. 34172, dated 31 March
2011 (Annex B) as is or as
amended®!

ITU Region 1 allocations
and footnotes

South African
allocations and
footnotes

Typical applications

Comments

5350 -5 460 MHz
EARTH EXPLORATION-
SATELLITE (active) 5.448B

SPACE RESEARCH (active)
5.448C

5350 -5 460 MHz
EARTH EXPLORATION-
SATELLITE (active)
5.448B

SPACE RESEARCH
(active) 5.448C

2 Should now refer to GG 38641 dated 30 March 2015 (Annexure B)
30 |bid.
31 ibid
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AERONAUTICAL
RADIONAVIGATION 5.449

RADIOLOCATION 5.448D

AERONAUTICAL
RADIONAVIGATION
5.449

RADIOLOCATION 5.448D

5460 -5 470 MHz
RADIONAVIGATION 5.449

EARTH EXPLORATION-
SATELLITE (active)

SPACE RESEARCH (active)

RADIOLOCATION 5.448D
5.448B

5460 -5 470 MHz
RADIONAVIGATION
5.449

EARTH EXPLORATION-
SATELLITE (active)

SPACE RESEARCH
(active)

RADIOLOCATION 5.448D
5.448B (active)

ITU Region 1 allocations
and footnotes

South African allocations
and footnotes

Typical applications

Comments

5570 -5 650 MHz
MARITIME
RADIONAVIGATION
MOBILE except
aeronautical mobile
5.446A 5.450A

EARTH EXPLORATION
SATELLITE (active)
SPACE RESEARCH (active)
RADIOLOCATION 5.450B
5.448B 5.450 5.451

5570 -5 650 MHz
MARITIME
RADIONAVIGATION
MOBILE except
aeronautical mobile
5.446A 5.450A

EARTH EXPLORATION
SATELLITE (active)
SPACE RESEARCH (active)
RADIOLOCATION 5.450B
5.452

WAS/RLAN (5470-5725
MHz)

GG No 34172, dated 31 March
2011 (Annex B) as is or as
amended

5570-5 650 MHz
MARITIME
RADIONAVIGATION

MOBILE except
aeronautical mobile
5.446A 5.450A
RADIOLOCATION 5.450B
5.4505.451 5.452

5570-5 650 MHz
MARITIME
RADIONAVIGATION

MOBILE except
aeronautical mobile
5.446A 5.450A
RADIOLOCATION 5.450B
5.452

Location Radar
Ground-based
meteorological radars
(5600-5650 MHz)
WAS/RLAN (5470-5725
MHz)

34172 (Annex B) as is or as
amended

5650 - 5725 MHz
RADIOLOCATION
MOBILE except
aeronautical mobile
5.446A 5.450A

Amateur

Space research (deep
space)
5.2825.4515.4535.454
5.455

5650 -5725 MHz
RADIOLOCATION
MOBILE except
aeronautical mobile
5.446A 5.450A
Amateur

Space research (deep
space)

5.282

WAS/RLAN (5470-5725
MHz) (indoor use only)

GG No 34172, dated 31 March
2011 (Annex B) as is or as
amended

Source: National Radio Frequency Plan 2013
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ANNEXURE B — LICENCE-EXEMPT BANDS ALLOCATED FOR WAS AND RLANS IN SOUTH AFRICA

local access networks (WAS &
RLAN)

EN 301 489-1,17

2400 - 2483.5 MHz Wideband wireless systems 100 mW e.i.r.p. EN 300 328 CEPT/ERC/REC 70-03
WLAN No duty cycle. EN301489-1,3 For wide band modulations other than FHSS, the
maximum e.i.r.p. is limited to 10 mW/MHz.
Wideband data transmission No channel spacing EN 60950 P /
licati WBDTS
applications ( ) For wide band modulations other than FHSS,
Model control the maximum e.i.r.p. is limited to 10
mW/MHz.
Adequate spectrum sharing mechanisms
shall be implemented by the equipment (e.g.
Listen-before-Talk, Detect-and-Avoid)
5470 - 5725 MHz Wireless access systems & radio 1We.irp. EN 301 893 ITU-R M.1625

EN 60950
5725 - 5850 MHz Wireless access systems and radio | A maximum of 4 watts e.i.r.p. FCC 15.247 Fixed point-to-multipoint systems and point-to-point
local access networks (WAS & . . links.
A maximum of 1 watt transmitter output FCC 15.249
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power

A maximum transmitter output spectral
density of 8 dBm in an 3 kHz band

Digital modulation only

Nominal bandwidth of transmissions must
not be less than 1 MHz

RLAN) power In any 100 kHz outside the band, the e.i.r.p. shall be
. . at least 30 dB below the 100 khz within the band
A maximum transmitter output spectral . . .
. . that contains the highest level of desired power.
density of 8 dBm in any 3 kHz band.
. . Note 1
Digital modulation only
. . . Transmission towards the common node of a point-
Nominal bandwidth of transmissions must . . .
to-multipoint is regarded as point-to-point node.
not be less than 1 MHz
5725 - 5850 MHz BFWA A maximum of 200 watts e.i.r.p. FCC 15.247 Fixed point-to-point links only
A maximum of 1 watt transmitter output FCC 15.249 Point-to-multipoint systems, omnidirectional

applications, and multiple co-located transmitters
transmitting the same information are not permitted
(see Note 1).

In any 100 kHz outside the band, the e.i.r.p. shall be
at least 30 dB below the 100 khz within the band
that contains the highest level of desired power.

Note 1: Transmission towards the common node of a
point-to-multipoint is regarded as point-to-point
node.

(SRDs)

No duty cycle restriction

No channel spacing

EN 301 489-1,3

EN 60950

17.1-17.3 GHz HiperLAN Network 100 mW e.i.r.p. EN 301 489-1,3
EN 60950
24.00 - 24.25 GHz Non-specific Short Range Devices 100 mW e.i.r.p. EN 300 440 CEPT/ERC/REC 70-03

Sources:
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Radio Regulations 2015

National Radio Frequency Plan 2013
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