Rob Barrass

Lead Regulatory Counsel Telephone: 416-542-2549 To Ro N To
Toronto Hydro Electric-System Limited Facsimile: 416-542-3024

14 Carlton Street rbarrass@torontohydro.com HYD Ro

Toronto, Ontario M5B 1K5 www.torontohydro.com

February 28, 2014
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Ms. Kirsten Walli

Board Secretary

Ontario Energy Board

PO Box 2319

2300 Yonge Street, 27" floor
Toronto, ON M4P 1E4

Dear Ms. Walli:

Re: Toronto Hydro-Electric System Limited (“THESL”)
Application for an Order pursuant to Section 29 of the Ontario Energy Board Act, 1998
(“Wireless Forbearance Application’) — Interrogatory Responses
OEB No. EB-2013-0234

THESL received interrogatories on its Wireless Forbearance Application from Consumers Council of
Canada, Vulnerable Energy Consumers Coalition, School Energy Coalition and Energy Probe
Research Foundation. Enclosed are two sets of THESL s responses to these interrogatories. Also
provided is an Excel version of the Cost Allocation Model as part of THESL’s response to Energy
Probe Interrogatory 20.

Please address all questions or comments to me.
Yours truly,
[original signed by]

Rob Barrass
Lead Regulatory Counsel, Regulatory Affairs

encl.

cc: Intervenors of Record for EB-2013-0234
Robert B. Warren, WeirFoulds LLP
Nikiforos latrou, WeirFoulds LLP
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February 28, 2014 Robert B. Warren
T: 416-947-5075

rwarren@weirfoulds.com

Kirsten Walli File 15441
Board Secretary

Ontario Energy Board

Suite 2701

2300 Yonge Street

Toronto ON M4P 1E4

Dear Ms Walli:
Re: EB-2013-0234

We are counsel to Toronto Hydro-Electric System Limited (“THESL") in this matter.

By this letter we are requesting that, pursuant to Rule 10.01 of the Board’'s Rules of Practice
and Procedure, the Board keep confidential the interrogatory responses listed below,

By way of overview, THESL has requested that the Board make a determination, pursuant to
section 29 of the Ontario Energy Board Act, 1998, to refrain from regulating the terms,
conditions and rates for the attachment of wireless telecommunications devices, (“wireless
attachments”) to THESL's utility poles. If the application is granted, THESL will be offering
access to its poles for wireless attachments in a competitive market. In that market, public
disclosure of information about THESL's costs and revenues would put it at a competitive
disadvantage. In addition, operating in a competitive market would require THESL to deal with
clients, and potential clients, on terms of confidentiality as to the identities of the clients, the
attachments they seek, the terms of the attachments, the locations of the attachments, the
revenues earned from the attachments, and so forth. Requiring the public disclosure of
information in those categories would prejudice the interests of those clients, and would in the
process prejudice THESL’s competitive position.

THESL is, accordingly, requesting that responses to interrogatories seeking information of the
nature outlined in the preceding paragraph, kept confidential. Below, we outline the specific
nature of the confidential information, as well as the harm that disclosure would cause THESL.
Our respectful submission is that while public disclosure of this information will harm THESL (as
detailed below), confidential treatment of this minimal information results in no harm to the
public interest. Should THESL'’s request for confidential treatment be granted, the OEB wiill
continue to have unrestrained access to it for the purposes of decision-making, and upon
execution of the relevant declaration and undertaking, intervenors are free to review, examine
and make arguments regarding this information.

] o ] T: 416-365-1110 F: 416-365-1876
4100 - 66 Wellington Street West, PO Box 35, Toronto-Dominion Centre, Toronto, Ontario, Canada. M5K 1B7

www.weirfoulds.com
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The specific interrogatories are:

1. Consumers Council of Canada 3, 5, 6(a) and 16, Vulnerable Energy Consumers
Coalition 12 and 15, and School Energy Coalition 6a and Energy Probe 18 all
ask for information about THESL's costs for wireless attachments. Disclosing
information about those costs would prejudice THESL'’s ability to compete in a
competitive market. Were competitors, and potential competitors, aware of
THESL's costs they would be able to price their services below those costs,
effectively precluding THESL from being able to compete. No business in the
competitive market is required to disclose its costs.

2. OEB staff 21 asks for the location of the poles for which there are wireless
attachments. The location of the poles is confidential business information of
THESL's clients. Disclosing the information would be prejudicial to those clients.
It would also be prejudicial to THESL, in that clients would be unwilling to do
business with THESL if their confidential information were at risk of being
exposed.

3. OEB staff 22 asks for copies of the agreements between THESL and wireless
attachers. The terms of those agreements are confidential. Disclosing the
agreements would prejudice THESL and the parties to the agreements.

4, School Energy Coalition 7 asks for the annual revenue from wireless
attachments for the years 2008-2013. The revenue in those years includes
revenue derived under a contract with a confidentiality requirement. Disclosing
that information publicly would constitute a breach of the contract, would expose
THESL to the risk of a claim for damages for breach of the contract, and would
prejudice THESL's ability to compete in the market.

By separate letter, THESL is filing copies of the responses to which this request applies, in
accordance with the OEB’s Rules of Practice and Procedure and its Practice Direction on
Confidential Filings. You will note that the copies filed do not include responses to all of the
interrogatories listed above. That is because some of the interrogatories are included only by
reference in the copies being filed, and so there is no need to file them confidentially.

Yours truly,

WeirFoulds LLP

N O

Robert B. Warren

RBW/dh
cC: All Parties
cC: THESL Attention: R. Barrass and A. Klein
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Toronto Hydro-Electric System Limited
EB-2013-0234

Tab A

Schedule 1-1

Filed: 2014 Feb 28

Page 1 of 5

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

INTERROGATORY 1:
Reference(s): Pre-Filed Evidence of THESL, page 2, paragraph 13

ISSUE(S): 1

THESL states:

“Since the date of the Board’s Preliminary Decision and Order in EB-2011-0120 there
have been 19 permit applications, from two providers, for wireless attachments on
THESL and THESI’s poles. To date, one permit has been issued. Of those applications,
18 are for cellular services on 18 THESL poles. The remaining application contemplates
WiFi attachments on 2 THESL poles.”

a) Please describe the permitting process and the significance of holding a permit.

b) Beyond obtaining a permit, what is required for a wireless provider to attach to one or
more THESL distribution poles?

c) What costs are associated with each of the requirements enumerated in (b)?

d) Are wireless providers required to fulfill all of the requirements in (b) by using
THESL to do the work or it is possible for the providers to do the work necessary to
fulfill the requirements themselves?

e) How many permit applications for wireless attachments to THESL and THESI poles,
for which a permit has not yet been granted or been declined, have been made before
and since the Board’s Preliminary Decision and Order in EB-2011-0120 and from
which parties? Of those permit applications, how many attachments provide WiFi

services and how many provide cellular services?

Panel: THESL
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Filed: 2014 Feb 28

Page 2 of 5

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

RESPONSE:

a) THESL’s general practice with respect to the permitting process is as follows:

The party seeking an attachment submits an application, which usually consists of
a cover letter, a plan (“the construction drawings and instructions that are
prepared for the construction of new or modified distribution system that have

been reviewed and approved by a professional engineer”*

), and an engineer’s
report. The applicant will propose make-ready work? in the plan if the existing
field conditions, or the addition of the proposed attachment, do not satisfy the
requirements of Ontario Regulation 22/04 (Electrical Distribution Safety) or
THESL’s construction standards. The engineer’s report provides the supporting
technical information that is not typically contained in the plan including
calculations, pole loading analysis, and any assumptions made by the professional
engineer.

Upon receipt of a complete application, THESL reviews the documentation
submitted to assess whether the proposed plan complies with the requirements of
Ontario Regulation 22/04 (Electrical Distribution Safety) and conforms to
THESL’s construction standards.

After the application is reviewed, THESL conducts a field inspection to verify
that the information provided in the application is consistent with the conditions
in the field. If the application contains a proposal for any make-ready work,
THESL also conducts a preliminary assessment of the feasibility of that work.

Upon a satisfactory review of the application and field inspection, a permit is

L ESA Guideline for Third Party Attachments, online:
<http://www.esasafe.com/assets/files/esaeds/pdf/ALL/Guideline_for Third Party Attachments.pdf > at 7.

2 Make-ready work consists of any changes, alterations, rearrangements, or repairs of the attachments or
poles and other plant of THESL, or any other user, to accommaodate the attachments of the applicant.

Panel: THESL
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Page 3 of 5

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

granted to the applicant. The permit may be conditional upon the completion of
any THESL make-ready work. A cost estimate to complete THESL make-ready
work is prepared by THESL and provided to the applicant for approval.

e The applicant will approve the cost estimate by providing THESL with a purchase
order. THESL will then proceed with completing the make-ready work and a

granted permit will subsequently be issued to the applicant.

A permit demonstrates that THESL has reviewed the application, conducted a field
inspection, and completed any THESL make-ready work required to satisfy Ontario
Regulation 22/04 and THESL’s construction standards. Once the permit has been
granted, the applicant can proceed to carry out any work that it requires to install the
attachment. Upon completion of the applicant’s installation, THESL’s general
practice, is to inspect the work in accordance with its construction verification

program to ensure consistency with the approved plans.

b) In addition to obtaining a permit, a wireless provider seeking to attach to THESL’s
poles is required to:

e execute a licensed occupancy agreement, which governs the terms and
conditions associated with a permit;

e undergo a technical assessment to develop the construction standard per
Section 7 of Ontario Regulation 22/04, should one not exist for the proposed
attachment;

e notify residents in proximity to the proposed attachment(s), facilitate a public
consultation for identifying any public concerns relating to the attachments,
and resolve such concerns prior to installation of the wireless attachments on
THESL’s poles; and

Panel: THESL
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Page 4 of 5

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

e maintain insurance two policies (one for comprehensive general liability and
property damage, and another for automobile liability) to cover the risk of loss
or damage resulting from the proposed attachments.

The costs associated with the first two requirements outlined above vary depending
on the nature of the attachment, the proposed installation method, and any impacts of
the attachment(s) on THESL or other third party equipment. As a result, THESL
cannot quantify these costs on a generic basis. As the public consultation process is
undertaken by the wireless provider, THESL does not have visibility into the costs
associated with the third requirement. Similarly, THESL does not have any
information about the costs associated with maintaining the insurance policies

described under the fourth requirement.

With the exception of THESL make-ready work, wireless providers are required to
fulfill all of the requirements themselves. THESL expects to perform the make-ready

work as proposed by the wireless provider.

Since the Board’s Preliminary Decision and Order in EB-2011-0120, four permit
applications for wireless attachments to THESL and THESI poles have not been
granted or have been declined. These permit applications cover five attachments, all
of which provide cellular services. The identity of the specific applicants has been
filed confidentially under the OEB’s Rules of Practice and Procedure and its Practice
Direction on Confidential Filings.

Panel: THESL



3

Toronto Hydro-Electric System Limited
EB-2013-0234

Tab A

Schedule 1-1

Filed: 2014 Feb 28

Page 5 of 5

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

There are no applications for wireless attachments to THESL and THESI poles that
have not been granted or have been declined that predate the Board’s Preliminary
Decision and Order in EB-2011-0120.

Panel: THESL
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RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

INTERROGATORY 2:
Reference(s): Evidence of Dr. Jackson, Section 4.1.4, page 26
ISSUE(S): 1

The biggest challenges to providing wireless service are providing adequate coverage and
capacity. Large cells are used for widespread and affordable coverage; improved

technology, additional spectrum, and smaller cells are used to expand capacity.

With respect to addressing different users in different scenarios, are there new service
offerings that might make greater use of pole-attached wireless equipment? As an
example, what are your views on the impacts of machine-to-machine traffic which uses

more wireless equipment / sensors?

RESPONSE:

Dr. Jackson’s response is as follows:

I am not aware of any specific offering or application that would make greater use of
pole-attached-wireless equipment. | believe that the bulk of machine-to-machine traffic
will originate indoors. Heating systems, refrigerators, vending machines, and most
electrical appliances are more often located indoors than outside. A category of machine-
to-machine communications that will depend on outdoor access points is the
communications that will underlie vehicle-to-vehicle and vehicle-to-infrastructure
communications in intelligent transportation systems. However, as | understand the
current proposals for such systems, the vehicle-to-infrastructure communications

contemplate a communications infrastructure that is integrated with the other highway

Panel: Experts
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1 infrastructure such as active signs, traffic lights, and traffic-monitoring cameras that

2 require electric power and, in many cases, connections to communications networks.

Panel: Experts
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Page 1 of 2

RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

INTERROGATORY 1:

Reference(s): Notice of Application

ISSUE(S): 1

THESL is seeking an order that the Board refrain from regulating the terms, conditions
and rates for the attachment of wireless telecommunications devices, or wireless
attachments. Please define what is meant by, “wireless telecommunications devices” for
the purposes of this application. If wireless technology changes going forward, how does
it impact the relief requested in this application? Is this application based on specific

technology? If not, why not? If so, what is that technology? Please explain.

RESPONSE:

THESL conceives of “wireless telecommunications devices” (defined as “wireless
attachments” in the Notice of Application) as consisting of that equipment that is used to
provide wireless services. Dr. Church’s evidence defines “wireless services” as
involving “the provision of network coverage and capacity to consumers who wish to
make voice calls and consume data services ranging from Internet downloads to simple

SMS text messaging, from a multiplicity of locations.”

The modern wireless systems that provide wireless services are complex and comprised
of a multitude of technologies. This is part of the reason that THESL has filed the
evidence of Dr. Jackson, which describes the structure of modern wireless systems in his

report in THESL’s pre-filed evidence.?

! The Expert Report of Dr. Jeffrey Church, page 32.
Z See section 3.2 of the Expert Report of Dr. Robert Jackson, beginning on page 4.

Panel: THESL
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RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

Dr. Jackson’s evidence reports on the challenges that wireless network operators face or
are likely to face in providing high-speed wireless voice and data services in densely
populated urban areas, and specifically the technologies they use or are likely to use to
meet such challenges. His analysis is an important factor in Dr. Church’s analysis of the

relevant market(s).

If the technology that wireless service providers use to provide wireless service to their
customers changes so fundamentally that Dr. Jackson’s analysis no longer applies, that
could affect Dr. Church’s conclusions regarding the relevant market(s), which in turn
could affect the OEB’s determination as to whether there is sufficient competition to
protect the public interest. However, THESL has asked Dr. Jackson to consider the
probable future challenges faced by wireless service providers, as well as the
technologies they would likely use to address those challenges. As a result, THESL
believes that the OEB may reach its conclusion in this proceeding with confidence that
the experts’” analysis will apply to the relevant market(s) for the foreseeable future. And,
as THESL notes elsewhere in these interrogatories, if the underlying facts on which the
OEB bases its decision in this proceeding should change, then it is possible for the OEB

to revisit the issue of forbearance on its own motion or on the motion of other parties.

Panel: THESL
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RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

INTERROGATORY 2:
Reference(s): Pre-Filed Evidence of THESL, p. 2
ISSUE(S): 1

The evidence filed on June 14, 2013, indicates that at that time there were wireless
attachments on 130 of THESL’s poles, and 61 of THESI’s poles. Of the wireless
attachments on THESL’s poles 128 are for WiFi services, and 2 are for cellular services.
Of the wireless attachments on THESI’s poles, 52 are for WiFi services and 9 are for
cellular services. Please provide an update, indicating the number and type of pole
attachments currently in place for both THESL and THESI. Please explain what specific
technologies in terms of wireless telecommunications devices are currently attached to
THESL and THESI poles.

RESPONSE:

As of February 14, 2014:

Attachments THESL THESI Total
WiFi Nodes 128 52 180
4G Cellular Antennas | 9 11 20
Total 137 63 200

The only wireless technologies that are currently attached to THESL and THESI poles

are WiFi nodes and 4G cellular antennas.

Panel: THESL
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RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

INTERROGATORY 3:
Reference(s): Pre-Filed Evidence of THESL, p. 2
ISSUE(S): 1

Does THESL currently have applications for pole attachments from wireless service
providers? If so, does THESL expect to facilitate those attachments? If not, why not? If

so, at what price?

RESPONSE:

Yes, THESL currently has applications for pole attachments from a wireless service
provider. THESL expects to facilitate these attachments. The price at which THESL
expects to facilitate the attachments has been filed confidentially with the OEB in
accordance with the OEB’s Rules of Practice and Procedure and the OEB’s Practice

Direction on Confidential Filings.

Panel: THESL
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RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

INTERROGATORY 4:
Reference(s): Pre-Filed Evidence of THESL, p. 2
ISSUE(S): 1

Please provide a copy of THESL’s current policy regarding wireless attachments. Under
what specific conditions does THESL deny access to its poles? Please explain the extent
to which safety, reliability and operational concerns impact THESL’s decisions to allow

for wireless attachments to its poles.

RESPONSE:
THESL does not have a written policy regarding wireless attachments.

THESL may deny access to its poles if the addition/installation of the attachment fails to
satisfy the requirements of Ontario Regulation 22/04 (Electrical Distribution Safety) or
THESL’s construction standards.

Safety, reliability and operational considerations are central to THESL s decisions to
allow wireless attachments to its poles. For example, before it approves a wireless
attachment on its pole, THESL’s practice is to confirm that the structures (poles, guy, and
anchors) have adequate strength to support all imposed loads." If the structures cannot
withstand the imposed loads, THESL will not allow the wireless attachment because a
pole that is “overloaded” is at a greater risk of breaking. For this reason, overloaded

structures present a potential safety risk, and could result in power outages.

Panel: THESL
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RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

To protect the safety of the public, THESL’s practice is to require that the attachment
satisfies minimum clearances from the ground/roadway. THESL also requires that
attachments maintain minimum clearances from energized conductors, in order to
minimize the potential risk to field crews.? In addition, THESL requires that the
attachment not conflict with THESL ‘s ability to operate or maintain THESL-owned
equipment. THESL must be able to properly operate, access, or replace the equipment

(e.g., switches and transformers) on its poles.

1 0. Reg. 22/04, at s. 5.
20. Reg. 22/04, at s. 5.

Panel: THESL
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RESPONSES TO CONSUMERS COUNCIL OF CANADA
INTERROGATORIES

INTERROGATORY 5:

Reference(s):

ISSUE(S):

Pre-Filed Evidence of THESL, p. 2

For each year since THESL and THESI have been allowing for wireless attachments on

poles, please indicate how many attachments were made in each year. When was the

most recent attachment made? Please indicate what THESI’s charges for wireless pole

rentals.

RESPONSE:

Prior to 2012, THESL did not track the installation dates of telecommunications

attachments. Based on the information available, the table below provides the

approximate number of attachments in each year. The most recent attachment was made

on January 16, 2014.

Year THESL THESI
Number of Number of Rental Rate

Attachments Attachments
2006 33 90 $22.35
2007 26 31 $22.35
2008 0 0 -
2009 ; 0 -
2010 105 0 -
2011 0 0 -
2012 2 9
2013 7 1 Filed Confidentially*
2014 0 1

L THESL is unable to determine how many attachments were made in 2009 and 2010, respectively.

Panel: THESL
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1 *The rental rate for THESI wireless attachments in 2012-2014 has been filed
2 confidentially with the OEB, in accordance with the OEB’s Rules of Practice and

3 Procedure and the OEB’s Practice Direction on Confidential Filings.

Panel: THESL
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RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

INTERROGATORY 1:

Reference(s): Evidence of Dr. Church

ISSUE(S): 1

At paragraph 96, Dr. Church states:
“The purpose of outdoor small cell and outdoor DAS deployments is to enhance the
provision of wireless services by improving the capacity and coverage of the cellular

wireless networks used to provide those downstream wireless services.”

Is Dr. Church aware of any wireless service providers who rely entirely on small cell and

distributed antenna systems, without also operating a traditional macrocell network?

RESPONSE:
This question is better addressed to THESL’s industry expert, Dr. Jackson.

Dr. Jackson is not aware of any service provider using modern wireless standards

(CDMAZ2000, WCDMA, WIMAX, or LTE) that operates a system that is exclusively
small cell or DAS.

Panel: Experts
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RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

INTERROGATORY 2:
Reference(s): Evidence of Dr. Church
ISSUE(S): 1

At paragraph 101, Dr. Church states:

“A basic but easily appreciated difficulty with continuing to deploy cell towers and
obtrusive antennas arises from civic opposition to such deployment on largely aesthetic
grounds (although there are also concerns about radiation levels from cellular facilities)

... footnote omitted”

a) Does Dr. Church anticipate that concerns regarding radiation levels would also apply
to antennas used in small cell and distributed antenna systems?

b) Does Dr. Church anticipate that antennas associated with small cell and distributed
antenna systems might give rise to any aesthetic concerns, albeit less than with

traditional towers or masts?

RESPONSE:

a) Dr. Church declines to speculate on whether such concerns will or will not arise: this
is outside of his area of expertise. If such a concern arises, then what matters is how
it influences the trade-off between the deployment of small cell and DAS systems
mounted on poles relative to other network deployments that also may give rise to

concerns over radiation.

b) Please refer to the response in part a), above.

Panel: Experts
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RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

INTERROGATORY 3:
Reference(s): Evidence of Dr. Church
ISSUE(S): 1

At paragraph 107, Dr. Church states:
“In the future, wireless networks might utilise utility poles, but likely only in the context
of particular technologies (DAS and small cells) that will be part of a series of solutions

that wireless service providers use to meet capacity and coverage challenges.”

a) Would Dr. Church include Wi-Fi deployment in this list of technologies?
b) Does the deployment of Wi-Fi also require deployment of antennas?

RESPONSE:
a) Dr. Church agrees that off-loading to Wi-Fi does, and will, play an important role in
alleviating capacity problems on cellular wireless networks. He notes, however, that

most Wi-Fi offloading will, and does, take place in indoors locations.*

b) Dr. Jackson, the technical expert for THESL in this matter, confirms that Wi-Fi

deployment requires deployment of antennas.

! Cisco Systems” Visual Networking Index publication says the following, “Much mobile data activity
takes place within users’ homes. For users with fixed broadband and Wi-Fi access points at home, or for
users served by operator-owned femtocells and picocells, a sizable proportion of traffic generated by
mobile and portable devices is offloaded from the mobile network onto the fixed network.”

Panel: Experts
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INTERROGATORY 4:
Reference(s): Evidence of Dr. Jackson
ISSUE(S): 1

At page 24 of his evidence, Dr. Jackson states:
“Radio waves tend to travel in straight lines-so providing coverage in small valleys or

behind hills may require building extra cells to fill in coverage.”

Please comment on the effects of attaching antennas on the sides of residential one and
two-story houses, below roof level. Please include the consequences on coverage areas,

interference, and power require

RESPONSE:

Dr. Jackson’s response is as follows:

For the wireless technologies of interest in this proceeding, it is generally the case that the
lower an antenna is mounted, the more restricted its coverage. An antenna mounted three
meters above the ground will behave much the same whether it is mounted on a house, an

apartment building, or a utility pole.

The environmental factor that is most likely to affect coverage would the presence or
absence of vegetation, particularly dense vegetation such as row of tall spruce trees.
Along with the reduction in coverage from lower antennas comes a reduction in the

extent to which a transmitter interferes with the operation of other base stations.
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1 The total power required to operate a small cell mounted on the outside of a house would
2 be afew watts. The radiated radio-frequency (RF) signal would only be a fraction of

3 that, probably in the range of one-tenth of a watt to one watt.*

! But, for an exception to this power level see http://www.thinksmallcell.com/Opinion/nsn-s-new-Ite-small-
cell-designed-to-densify-urban-mobile-networks.html, which describes a recently announced NSN small
cell. This article characterizes the unit’s power saying, “The relatively high RF power of 5 Watts means
it’s at the top end of what might be termed a small cell.”
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RESPONSES TO SCHOOL ENERGY COALITION
INTERROGATORIES

INTERROGATORY 1:
Reference(s): Tab 4, Expert Report of Charles Jackson

ISSUE(S): 1

What is Mr. Jackson’s view of the current and likely future state of modern wireless
networks as it related to the current and future demand for attachments to THESL polls

[sic] of wireless telecommunication attachments?

RESPONSE:

Dr. Jackson’s response is as follows:

This is a difficult question to answer briefly as the bulk of my report addresses aspects of
wireless technology related to this question. I think the entirety of the report expresses
my view regarding the current and likely future state of modern wireless networks as that
state relates to antenna placement. | did not provide any economic analysis in that report

and did not address the question of demand for pole attachments.
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INTERROGATORY 2:
Reference(s): none provided
ISSUE(S): 1

What impact does Mr. Jackson believe the February 5, 2014 announcement by Industry
Canada that it is changing its Antenna Tower Siting Policy will have on the future

demand for attachments to THESL polls of wireless telecommunication attachments.

RESPONSE:

Dr. Jackson’s response is as follows:

I did not address economic issues such as demand for attachments in my report. That
said, | note that mounting a base station’s antenna system (or, in the case of small cells,
mounting the entire base station) on an existing structure is often less costly and can be
accomplished more quickly than building a new structure and mounting the equipment on
the new structure. Relatedly, in many locations, existing structures block the
construction of a new tower. Thus, it seems to me that this policy will not change a
service provider's decision calculus with regard to using a new tower or an existing

structure.
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INTERROGATORY 3:
Reference(s): none provided
ISSUE(S): 1

Since the filing of the application Public Mobile has been acquired by Telus, what effect
will this have on the future demand for attachments to THESL polls of wireless

telecommunication attachments?
RESPONSE:

THESL does not know what effect the acquisition of Public Mobile by Telus will have on

future demand.

Panel: Experts
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RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

INTERROGATORY 1:
Reference(s): BRG Report (Dr. Church) Page 6, Para 18, & Appendix
Table 2

ISSUE(S): 1

Downstream Product Market Definition: The relevant downstream market is a wireless
service that meets both nomadic and mobile demand by users in Toronto, with an
emphasis on high speed data transmission. Wireless services in the relevant market are
likely to utilize Long Term Evolution (“LTE”) technology to deliver increasingly high
speed data transmission services, aimed at supporting the needs of smartphone and tablet

users.

a) Please explain the differences between LTE and 4G Networks and based on their
differences, what is the outlook for penetration of each and secondly the market for
attachments/connections.

b) Please update Appendix Table 2 for most recent data. Please include information on

4G networks if available.

RESPONSE:

a) LTE technology is an example of a 4G technology. Because 3G and 4G have been
appropriated by marketing departments, it is preferable to refer to wireless networks
by the technology of deployment. This more accurately capture the speed and

capacity differences implied by different generations.
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The most recent data on LTE coverage in Canada is found in the Communications
Monitoring Report 2013 published by the CRTC.*

The nature of the wireless technology does not impact on the demand for attachments

and connections to poles.

b) An updated table is attached as Appendix A.

! Communications Monitoring Report 2013, available online:
<http://www.crtc.gc.ca/eng/publications/reports/policymonitoring/2013/cmr2013.pdf> at pp. 166 and 177.
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Ontario/Toronto

Montreal/Quebec

Market share of entrant service

. 6% 10%
providers (2012)
Smartphone penetration (2012)° 54% 41%
Total cellular phone penetration
s 80% 67%
(2012)
LTE coverage (% of population)* 78% 70%

Public Mobile "Talk + Text” plan®

Unlimited provincial calls,
unlimited texts for $25 pm,
unlimited long distance.

Unlimited provincial calls,
unlimited texts for $25 pm,
unlimited long distance.

Public Mobile "Talk, Text + Data"

plan®

Unlimited provincial
calling and text, 3G data
for S30 p.m.

Unlimited provincial
calling and text, 3G data
for S35 p.m.

! CTRC, Communications Monitoring Report 2013, Table 5.5.5.
% CTRC, Communications Monitoring Report 2013, Figure 6.2.17. (Respondents: Canadian 18+)
3 CTRC, Communications Monitoring Report 2013, Table 5.5.10.
4 CTRC, Communications Monitoring Report 2013, Table 5.5.10.
> http://www.publicmobile.ca/pmconsumer/plans?lang=en. Data retrieved February 19th, 2014.
® http://www.publicmobile.ca/pmconsumer/plans?lang=en. Data retrieved February 19th, 2014.



10

11

Toronto Hydro-Electric System Limited
EB-2013-0234

Tab B

Schedule 1-3

Filed: 2014 Feb 28

Page 1 of 1

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

INTERROGATORY 3:
Reference(s): none provided
ISSUE(S): 2

For the attachments that do exist, does THESL / THESI provide, or allow access to, a

power supply (regardless of what rate they may charge).
RESPONSE:

THESL provides access to a power supply for the existing attachments that require a

power supply, whether these attachments exist on THESL or THESI’s poles.
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RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES, ISSUE 2

INTERROGATORY 4:

Reference(s): none provided

ISSUE(S): 2

In the context of any possible reciprocal arrangements that exist between THESL /
THESI and existing telecommunication service providers, are there any other attachment

arrangements that do not fall into the numbers provided above?

RESPONSE:

THESL has reciprocal arrangements for pole occupancy with Bell Canada and Hydro
One Networks Incorporated (“HONI’"). Under these agreements, Bell and HONI are
licensed occupants on THESL poles and vice versa.

Panel: THESL
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INTERROGATORY 5:
Reference(s): Evidence of Dr. Church, Pages 75-76, paragraph 200
ISSUE(S): 2b

Public Mobile also had plans to use 730 DAS nodes to meet the needs of its Toronto area

customers for a four-to-five year time period. It originally intended to use THESL poles

for 90% of those nodes but claims that it was thwarted by THESL’s refusal to

accommodate wireless attachments.

a)

b)
c)

In paragraph 200, it is unclear what the situation with Public Mobile was in relation to
pole attachments. Did Public Mobile make requests to use poles and was denied, or
were no applications ever made?

Was there a reasonable effort by THESL to accommodate these requests?

What is the typical time taken by THESL to respond to a request for attachment?

RESPONSE:

a)

b)

THESL has no record of Public Mobile submitting application requests for permits.
However, THESL did receive permit application requests from DAScom, which is a
member company of the Canadian Distributed Antenna Systems Coalition
(“CANDAS”) along with Public Mobile and ExteNet.

Yes. THESL issued 372 permits to DAScom in 2009 and 2010, collectively.

The typical time taken by THESL to respond to a request for attachment in 2013 was
12 days. For greater clarity, this is counted from the day THESL received the
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application to the day THESL provided a response (i.e., declined, granted, or
conditionally granted) to the applicant. Please refer to THESL’s response to OEB
Staff interrogatory 1a (Tab A, Schedule 1-1, part a) for additional details regarding
THESL’s permitting process.
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INTERROGATORY 6:
Reference(s): Evidence of Dr. Jackson, Section 4.1.1, page 24
ISSUE(S): 2b

Radio waves tend to travel in straight lines—so providing coverage in small valleys or
behind hills may require building extra cells to fill in coverage. Also, radio waves

weaken as they penetrate buildings or foliage.

In the context of the propagation of radio waves, are there scenarios where the use of a
pole attachment might be preferable to a wall-based attachment point? In other words,
aren’t siting choices very much determined by the nature of the traffic and the services
being used?

RESPONSE:
Dr. Jackson’s response is as follows:

As | noted in my report, “[n]o doubt there will be a few locations, such as a stretch of
road with no other structures, where utility poles will be the best location for a small cell

site.”?

Siting choices depend on the nature of the traffic and the services being used. Siting
choices also depend on the availability of electric power and backhaul facilities and the

relative cost of various alternatives. A location that requires the installation of fiber or

! Expert Report of Charles L. Jackson, page 2.
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1 microwave for a backhaul link is less desirable that one that does not, all other things
2 being equal.
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INTERROGATORIES
INTERROGATORY 7:
Reference(s): Evidence of Dr. Jackson, Section 6, page 28
ISSUE(S): 2b

But, if a carrier wants to offer a Wi-Fi-like service, there is no point in paying for

licenced spectrum — unlicenced spectrum provides acceptable service and is free.

As mentioned, the use of Wi-Fi hotspots may provide acceptable service, and is free to
use by prospective service providers. THESL evidence has shown that the majority of
existing pole attachments are in fact for the provision of Wi-Fi services. With that in
mind, specific to wi-fi provision, discuss the relative merits of pole attachments vs.

building side attachments in the case where outdoor attachment is desirable.

RESPONSE:

The response of Dr. Jackson is as follows:
With regard to Wi-Fi, pole attachments would be most desirable for entities such as cable
operators that have easy access to a backhaul connection. Cable networks provide both
backhaul connections and electric power to pole-mounted Wi-Fi access points. In
contrast, if a Tim Hortons wants to provide Wi-Fi coverage in the parking lot, an access
point located on the side of the building would probably be preferable to one mounted on

a utility pole.
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INTERROGATORY 8:
Reference(s): Evidence of Dr. Church, Page 19, paragraph 22

ISSUE(S): 2c

Wireless service providers can often substitute to alternative inputs rather than use small
cells and DAS to augment the capacity and coverage of their networks outdoor. For
instance, wireless service providers can mitigate the demands on their wireless networks
by offloading traffic to fixed line networks using femtocells and Wi-Fi, and using data
management practices such as pricing, traffic shaping, and data compression.
Wireless service providers can also increase the capacity of their wireless networks by,
for example, acquiring more spectrum, splitting macrocells, adopting technology that
economizes on spectrum, and sharing spectrum and cell sites, perhaps by roaming.

a) Given the scarcity of spectrum as a general notion, would the lack of spectrum
change this argument with regards to substitution?

b) The techniques of traffic shaping and data compression can have adverse effects on
the performance of services making use of wireless networks. What is the impact of

this in the context of the selection of a substitution to small cells and DAS?

RESPONSE:
a) All resources are scarce. The specific focus going forward is how to accommodate
growth in demand, growth in demand for data transmission in particular. The 700

MHz auction, the upcoming 2500 MHz auction, and utilization of existing 2500 MHz
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holdings of Bell and Rogers for LTE,1 as well as ongoing policy efforts to re-farm
spectrum all indicate that spectrum can be augmented, but at a cost. The relative cost
of acquiring more spectrum or any other input determines the rate (opportunity cost)
at which wireless providers are able to substitute inputs, but does not indicate
anything about their willingness to do so.

As discussed in Dr. Church’s Evidence, if spectrum were or became relatively more
scarce, then wireless service providers could still turn to other methods such as cell
splitting, off-loading to fixed-line networks, deployment of outdoor and indoor small
cells, and accelerated deployment of more spectrally efficient technology, as well as
techniques to manage traffic such as pricing, traffic shaping and compression.

Spectrum scarcity likely does not have much of an impact on demand for pole access.
This is because of the specific role that pole access might play in the deployment of
DAS and small cells to provide outdoor coverage.

Minimizing the cost of providing universal coverage and mobility involves a mix of
technologies and the use of pole access in that mix is limited because of its costs and
characteristics. 2 This is supported by the nature of the deployment by the three main
providers of wireless services (Rogers, Telus, and Bell). They have been able to
substitute other inputs for pole access. The evidence on pole usage suggests that
direct substitution to other inputs is easy (i.e., the elasticity of substitution very large).

! Bell and Rogers both have significant holdings of 2500 MHz spectrum. Such spectrum is well suited for
providing capacity in dense urban areas. It is also the spectrum band being used by European operators to
provide LTE coverage at the moment. This utilization by many European operators creates incentives for
handset makers to manufacture handsets compatible with this spectrum band. See Footnote 96 of Dr.
Church’s Report for evidence that Rogers is using this band.

Z See Dr. Church’s Evidence at paras. 109-110.
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The possibility of mounting small cells and DAS deployment on poles is
economically relevant in particular circumstances, as summarized in Dr. Church’s
Evidence at paragraph 141. But in those circumstances pole siting likely has cost
disadvantages (power and backhaul availability) relative to other siting alternatives
and there may be other combinations of inputs that provide coverage and capacity.®

Traffic-shaping and data compression do not necessarily have adverse effects on the
end-user experience of all end-users. With respect to traffic shaping, this practice
could result in an increased quality of service for many users, as opposed to an
unmanaged network in which a small proportion of users are able to impose large

costs on all other users.

Data compression, as Dr. Church understands it, refers to practices such as putting
video and audio files into standard compressed formats, which can be done without
any reduction in the user’s service experience. ” Another example of “compression” is
technology that compresses the “header fields” in packets of VolP data. These fields
often take up much more bandwidth than is required for a high-quality voice call, so
compressing the amount of space required by these fields would not affect end-user

experiences.?

® Ibid. at para. 142.

" For example, Telus Mobility engages in video optimization on its LTE network, and claims that more
than 500 operators around the world have similar policies. Telus says that “User experiences with these
providers show that users enjoy the benefits of optimization, including faster video loading, less buffering
and stalls, lower data usage, less network congestion and no noticeable reduction in image quality.” See

http://mobility.telus.com/en/ON/stand alone/optimization.shtml.
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As explained by Dr. Church at paragraph 113 of his Evidence, the problem faced by a
wireless provider in designing its network involves first determining the cost
minimizing network architecture (mix of inputs) for a given quality of service
(“network performance”). It then assesses the marginal benefits and costs of
increasing its network performance or quality of service. The potential role of pole
access appears to be very limited in the design of wireless networks (refer to the
response in part a), above) and it seems unlikely that even if a wireless service
provider wanted to increase its quality of service by avoiding traffic shaping or data
compression its first choice would be to increase outdoor deployment of DAS or
small cells mounted on poles — given the other alternatives identified in the Dr.

Church’s and Dr. Jackson’s evidence.

8 See S. Lawson, (2012), “11 Ways around using more spectrum for mobile data,” Computer World,
August 16th, 2012.
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INTERROGATORY 9:
Reference(s): Evidence of Dr. Church, Page 46, paragraph 122

ISSUE(S): 2c

For example, wireless service providers can engage in traffic-shaping where they can de-
prioritise certain interactions (e.g., transfer of very large files from sites using Bit

Torrent) that impose disproportionate burdens on the network at certain hours

In CRTC 2009-657, the policy determining appropriateness off so-called traffic
management practices, clearly articulates that the first priority should be to increase
capacity in networks, not undertake traffic-shaping. While not directly aimed at wireless
networks, but principle would be the same. In the absence of the traffic-shaping option,

is it your view that the need for pole attachments would increase?

RESPONSE:
Please refer to Dr. Church’s response to OEB Staff interrogatory 8, parts a and b (Tab B,
Schedule 1-8) for why it is unlikely that a ban on traffic shaping would materially affect

the demand for pole access.

CRTC 2009-657 and the subsequent CRTC decision 2010-445 do not set out any bright
lines for what constitutes a forbidden traffic management practice, and the discussion in
CRTC 2009-657 recognizes that wireless networks face unique constraints. The CRTC’s
approach to traffic management practices applied to retail services is a complaint-based

approach, and does not sanction all traffic management practices by any means, unless
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they are “unreasonable.”* What is reasonable or unreasonable in the context of a
wireless network may be different than what is reasonable or unreasonable in the context
of a fixed broadband network. More generally, there has been widespread regulatory
recognition that wireless networks have very different characteristics as compared to
wired networks — most notably, capacity is shared between users in a cell, capacity within
a cell area might be radically differently utilized at different times of day, and that the
number of users and total capacity demanded within a cell can change rapidly, as users

wander in and out of cell areas.

In the United States, the FCC implemented the Open Internet order in 2010, but
recognized that what constituted “reasonable traffic management practices” in the context
of wireless networks was very different than in the case of wired networks. For example,
the FCC noted that “....the reasonable network management definition takes into account
the particular network architecture and technology of the broadband Internet access
service. Thus, in determining whether a network management practice is reasonable, the
Commission will consider technical, operational, and other differences between wireless

and other broadband Internet access platforms, including differences relating to efficient

! Some practices that noticeably degrade time-sensitive Internet traffic may require prior CRTC approval
before being implemented.

2 Many wireless operators (and even fixed line operators) in Canada maintain traffic management policies.
For example, see Telus” Video Optimization Policy (cited previously), Wind Mobile’s Internet
Management Policy at http://www.windmobile.ca/docs/default-source/default-document-library/internet-
management-policy.pdf?sfvrsn=6. Bell says (for fixed-line Internet) that while it does not currently need to
use traffic shaping, it will (where necessary) use network management tools in the future to ensure an
excellent customer experience. See
http://service.sympatico.ca/index.cfm?method=content.view&content_id=12119. With specific respect to
wireless, Bell’s website says “Bell considers that data usage in excess of 25GB per billing cycle is
disproportionate and excessive for network management purposes. Customers whose wireless usage
exceeds this threshold may, in Bell’s sole discretion, have their Services suspended, disconnected, changed
or restricted, including having data speeds reduced to as low as 16 kbps.” See
https://www.bell.ca/Bell_Mobility Terms_of service#Speed.
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use of spectrum. We anticipate that conditions in mobile broadband networks may
necessitate network management practices that would not be necessary in most fixed
networks, but conclude that our definition of reasonable network management is flexible

enough to accommodate such differences.”

Dr. Jackson has written on this issue. He observes that prioritization in wireless can
increase capacity and a system full of voice traffic will still have substantial capacity for
lower-priority data traffic. If regulatory policy were to require all packets to be treated
the same, the either (1) voice quality would fall substantially or (2) capacity would fall by
about 30%."

¥ See FCC, Report and Order in FCC 10-201, December 23, 2010, at 103.

* See See Jackson, Charles L. (2011) "Wireless Efficiency Versus Net Neutrality," Federal
Communications Law Journal: Vol. 63: Iss. 2, Article 6, online:
<http://www.repository.law.indiana.edu/fclj/vol63/iss2/6/ >
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INTERROGATORY 10:
Reference(s): Evidence of Dr. Church, Page 51, paragraph 135

ISSUE(S): 2c

Consistent with multiple providers of fibre, the CRTC determined in 2008 that the market
for wholesale fibre-based transport and access services was competitive, and thus phased
out essential facilities regulation applied to these services. One can only reasonably
expect the Toronto market for supply of such services to be the most competitive in

Canada.

Although access to fibre infrastructure is important in some cases, new classes of
technologies may rely on wireless transport options (e.g. microwave links) to serve
wireless attachments. In a scenario with increased reliance on these types of equipment,

would THESL still maintain that pole access is not a needed input?

RESPONSE:

Dr. Church’s understanding is that poles are never a needed input for the provision of
wireless services. Instead the design of wireless networks and provision of service can
be, and is presently done, without pole access. The issue is whether circumstances in the
future might change that would result in pole access for wireless attachments providing a
widespread cost or quality advantage that would increase demand by wireless services for

pole access for wireless attachments.

This requires technological developments that change the economic attractiveness of
using poles as a siting alternative for outdoor DAS and small cells, as well as the extent
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to which these developments influence demand for outdoor DAS and small cells. Even if
the ability to deploy microwave links conferred a substantial cost advantage on poles
relative to other siting facilities, it would at best increase the number of situations in
which poles were economically preferred to other siting alternatives for particular
deployment situations in which outdoor DAS and small cell deployments were

implemented.

Given the prevalence of fibre and power in buildings, as well as the other advantages in
terms of effectiveness, it seems very unlikely that developments in microwave
technology would result in pole mounted provision of small cells and DAS being utilized
for indoor coverage. Instead, the focus should remain on the use of poles to provide
outdoor coverage relative to other alternatives, including deployment of DAS and small
cells mounted indoors and macrocell deployment. As noted in Dr. Church’s Evidence at
paragraph 22 substitution need not be direct: “The substitution might be circuitous:
outdoor capacity and coverage in a particular geographic area can be enhanced by
reallocating macrocell capacity away from providing indoor usage by installing DAS and
small cells indoors.” Additional evidence found subsequent to the preparation of Dr.
Church’s Evidence estimates that if small cells could just absorb in-building traffic
generated at venues such as train stations, shopping malls, and entertainment venues, the

total traffic carried by the macrocell network would decline by 32%."

Dr. Jackson observes that affordable backhaul is a difficult issue and is one of the
problems for small cells. Utility poles may or may not have convenient access to

backhaul connections. Firms are working on improved microwave technologies that can

! See Analysys Mason, “3G and 4G Small Cells Create Big Challenges for MNOs”, available at
http://www.analysysmason.com/About-Us/News/Insight/small-cells-big-challenges-Mar2013/.
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operate over non-line-of-sight paths. There is also work going on regarding the use of
wireless frequencies themselves for backhaul. That said, setting up a microwave
connection from a roof top on a ten-story building is likely to be considerably easier than
setting one up from twenty feet above the ground. The low antenna site could be blocked
by trees or buildings. The antenna site on the rooftop would be less likely to be so
blocked. However, any decent-sized building in Toronto, probably has fiber to the

building or other reasonable high-speed wired access.
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INTERROGATORY 5:
Reference(s): Evidence of Dr. Jackson
ISSUE(S): 2

At page 29, Dr. Jackson lists several advantages of placing small cells on or inside
buildings. For each of these advantages, please explain the extent to which the advantage
would apply to small cells placed on or inside residential houses, with a view to

providing outdoor coverage.

RESPONSE:
Dr. Jackson’s response is as follows:
On page 29, of my report | state:
“Putting small cells on or inside buildings has several advantages:

e Most buildings today have high-speed Internet connections that
can be used for backhaul from the cell site to the switching
center.

e Buildings are wired for electrical power.

e Buildings often provide easy access to base stations for service
or replacement. (In contrast, servicing equipment on a utility
pole requires sending a truck to the site and staff trained in
operation of a bucket truck or pole climbing as well as trained
on safety procedures for working on poles.)

e Small cells within buildings provide better in-building

coverage.
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e Equipment inside buildings is protected against extremes of

temperature and weather.”

Most or all of these advantages apply to small cells placed inside residences. Obviously,
most residences provide electric power and the inside areas are protected against extreme
temperatures and exposure to rain. Backhaul might seem to be the most problematic
issue, but that should not be significant problem. The CRTC’s September 2013
Communications Monitoring Report states that more than 87% of Ontario residences had
access to broadband service at speeds in excess of 10 Mbps and 84% had access to
broadband with speeds in excess of 25 Mbps.? A household with 25 Mbps Internet
access could permit several Mbps to be used by a small cell without seeing significant

degradation in performance of their broadband service.’

If more backhaul capacity than that were needed, then the wireless carrier would
probably have to purchase such connectivity separately from the broadband connectivity
supplier. DOCSIS 3.0 cable modems can support more than 100 megabits per second of
upstream capacity — so the option for providing substantial backhaul capacity should be

available at most residences.

1 A copy of that study is available at
http://www.crtc.gc.ca/eng/publications/reports/PolicyMonitoring/2013/cmr2013.pdf. The cited data come
from Table 6.1.5.
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INTERROGATORY 6:
Reference(s): Evidence of Dr. Jackson
ISSUE(S): 2

At page 31 of his evidence, Dr. Jackson refers to a paper by Ghosh et al, stating:

“Ghosh and his co-authors address the use of small cells on utility poles (they use the
term street poles). They noted two main benefits of small cells on utility poles: (1)
proximity to pedestrians in areas where people tend to congregate and (2) negotiating
with a single property owner.48 They also identify difficulties with using utility poles,

the most important of which were the cost of backhaul and the difficulties in supplying

power; esthetic impacts were a third issue. [Footnote omitted]”

a)

b)

If an antenna, intended to provide outdoor coverage, were mounted on the side of a
residential home, in Dr. Jackson's view, what measures would have to be taken to
ensure secure backhaul. In particular, comment on any privacy issues.

Could Dr. Jackson please comment on the aesthetics of placing small cell antennas on
the outside of residential houses?

Could Dr. Jackson please comment on any problems that the house occupants or their
neighbors might perceive to arise, due to electromagnetic radiation from the antenna?
Could Dr. Jackson please comment on the costs and time delays arising from the need
to negotiate individual agreements with the required number of residential house
owners?

Could Dr. Jackson please comment on any privacy issues that might arise if an

antenna were fixed to an outside or inside wall of a private residence so as to provide
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outdoor coverage, and cables were placed inside the house to provide backhaul, via

an Internet connection or any other means, if any.

RESPONSE:

a) Dr. Jackson’s response is as follows: If secure in the question means confidential,
modern encryption techniques (e.g., AES with 128-bit keys and Diffie-Hellman key
exchange for initialization of keys) make the backhaul connection immune to
interception by any but the most sophisticated intruders." Communications links
using the TCP/IP suite can be secured using the IPSEC protocols. The wireless

standardization community has developed protocols for secure backhaul.?

The basic idea is to set up a secure tunnel through the insecure public Internet,
similarly to that used by a person telecommuting to access the workplace network.

The homeowner could configure the local network so that they were able to
determine the existence of traffic flows. In other words, the homeowner would be

able to determine when the small cell was being used by a wireless caller.

It might be possible for a potential eavesdropper to open the base station and intercept

! I note that the Communications Security Establishment Canada approves the use of AES-128 and Diffie-
Hellman key exchange for securing Protected Information within the Government of Canada. See
http://www.cse-cst.gc.ca/its-sti/services/crypto-services-crypto/ca-ac-eng.html. | am not aware of any
information showing that entities with the resources of national governments can circumvent the protection
provided by these systems. The fact that multiple nations are known to use these technologies to secure
;:ommunications links provides a strong indication that these technologies are quite secure.

See
http://www.3gpp.org/ftp/information/presentations/presentations 2011/2011 05 Bangalore/DZBangalore2
90511.pdf and the 3GPP technical specification publications on security (33 series) at
http://www.3gpp.org/DynaReport/33-series.htm. ETSI TS 133 320 contains the specification for the
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the communications at a point inside the base station where the user signals were in
an unencrypted form. Doing so would require a high level of expertise and would be
quite difficult unless the user signals were passed in unencrypted form between
separate chips in the base station. There are probably easier ways to intercept

wireless communications.

The aesthetics of small cell hardware on the side of house would vary with the design
of the house, the design of the small cell, and the location of the small cell on the
house. 1 find it hard to give a general answer to this question, and | do not think that
my engineering training provides any insight for such analysis. | expect that most
small cell equipment suitable for mounting on a residence would be relatively

small—perhaps 25 cm high, 25 cm wide, and 10 cm deep.

Let me give two responses. First, I do not believe that any significant health effects
would be created by low-power, small cells operated within houses or mounted on the
sides of houses. Health Canada’s Safety Code 6 sets limits on the exposure of people
to such transmissions.® Wireless handsets operated in Canada must pass tests
showing conformance to these limits when operating at their highest power levels.
These handset power levels and the power of Wi-Fi access points are of the same
order of magnitude as the power of small cell base stations. Hence, the fact that Wi-
Fi access points and wireless handsets operate in conformity with Safety Code 6

indicates to me that small cell base stations can operate in conformity with that code.

security aspects of WCDMA and LTE small cells in the home (Home Node B (HNB) and Home evolved
Node B (HeNB).
® http://www.radiationsafety.ca/wp-content/uploads/2012/06/Safety-Code-6.pdf
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Second, the question asks about concerns—not about valid concerns. Some people
have concerns regarding possible harms from low levels of radio-frequency energy
that do not appear to have a rational basis. A World Health Organization fact sheet

addressing electromagnetic hypersensitivity stated,

“The majority of studies indicate that EHS individuals cannot detect EMF
exposure any more accurately than non-EHS individuals. Well controlled and
conducted double-blind studies have shown that symptoms were not
correlated with EMF exposure.

It has been suggested that symptoms experienced by some EHS individuals
might arise from environmental factors unrelated to EMF. Examples may
include “flicker” from fluorescent lights, glare and other visual problems with
VDUs, and poor ergonomic design of computer workstations. Other factors
that may play a role include poor indoor air quality or stress in the workplace

or living environment.

There are also some indications that these symptoms may be due to pre-
existing psychiatric conditions as well as stress reactions as a result of
worrying about EMF health effects, rather than the EMF exposure itself.”

d) A more massive model of the negotiation process is given by U.S. cable operator
Comcast’s Xfinity WiFi Hotspot. Comcast has configured its combination cable
modem/WiFi access points to operate as a pair of WiFi access points. One is a
secured private access point for the cable customer; the other access point provides a
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public hotspot open to all Xfinity WiFi subscribers. Comcast describes this

arrangement saying:

How does the XFINITY WiFi Home Hotspot work?

Your XFINITY Wireless Gateway broadcasts an additional “xfinitywifi”
network signal for use with XFINITY WiFi. This creates an extension of
the XFINITY WiFi network right in your home that any XFINITY Internet
subscriber can use to sign in and connect. This XFINITY WiFi service is

completely separate from your secure WiFi home network.*

Comcast claims to be operating more than one-half million such hotspots—I
understand that the actual number is close to one million. The French wireless carrier
and IPS Free has a similar offering. Based on the June 2013 press release by Free,
which is reproduced below, the only negotiation required is for a subscriber to request

a unit from Free and pay the ten Euro shipping fee.’

See http://www.comcast.com/wifi/fags.htm?SCRedirect=true.

° See http://www.iliad.fr/presse/2013/CP_200613.pdf.
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free

Paris, le 20 juin 2013

Free Mobile : les Femtocells disponibles pour les abonnés Freebox Révolution

Les abonnés équipés de la Freebox Révolution peuvent désormais bénéficier d'un boitier
Femtocell.

Ce mini-boitier relais 3G qui s'insére dans la Freebox Révolution est la solution idéale pour les
abonnés qui rencontrent des difficultés a passer des communications mobiles Free depuis leur
domicile.

La Freebox Révolution a été congue dés l'origine pour intégrer un boitier Femtocell. Ainsi, toutes
les Freebox Révolution installées aujourd’hui chez les abonnés peuvent accueillir une Femto
Freebox.

Pour en bénéficier, rien de plus simple : la Femto est incluse* dans le forfait Freebox Révolution
et mise a disposition de tous les abonnés Freebox Révolution qui en font la demande depuis leur
interface abonné Freebox (free.fr > rubrique « Mon compte »).

Discréte et simple a installer, la Femto ne nécessite ni branchement de cable ni activation
particuliére. La connexion du mobile a la Femto est automatique dés qu'un abonné mobile Free
se trouve a proximité d’'une Freebox Révolution équipée d'une Femto.

Cette premiére génération de Femto Freebox sera amenée a évoluer a I'avenir pour répondre
encore plus largement aux besoins des consommateurs et leur proposer des services innovants.

Femto Freebox compatible uniguement avec la Freebox Révolution (ADSL, Fibre ou VDSL2). La connexion & la
Femto est possible a partir d’'un mobile 3G compatible ayant activé le réseau de données cellulaires. Détails et
conditions sur adsl.free.fr . Le décompte et la facturation des communications et services mobiles acheminés par
la Femio demeurent inchangés. Service accessible sous réserve de disponibilité de la bande passante de la
Freebox Révolution de 'abonné.

* hors frais d'envoi : 10€.

A propos de Free

Free est l'inventeur de la Freebox, le 1% boitier multiservices sur 'ADSL. Free est & l'origine des nombreuses
innovations sur le marché de l'accés haut débit (VolP, IPTV, forfaitisation des appels vers de multiples
destinations...). Free propose des offres simples et innovantes au meilleur prix. Fin 2010, Free a lancé la Freebox
Révolution, la 6°™ génération de Freebox intégrant notamment un NAS et un lecteur Blu-Ray'". Free a été le 1%
opérateur a intégrer au forfait de sa box les appels des lignes fixes vers les mobiles. Depuis janvier 2012, Free
démocratise I'usage du mobile avec des offres simples, sans engagement et a un prix trés attractif. Free compte
5,5 millions d'abonnés haut débit et 6,1 millions d’abonnés mobiles (au 31/03/2013).
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e) As discussed with respect to backhaul, modern wireless standards incorporate a
variety of security elements. | believe that these elements are sufficiently sound, such
that a residential base station, whether mounted inside the house or outside the house,

would create no additional privacy concerns.
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INTERROGATORY 11:
Reference(s): Evidence of Dr. Church — page 4, paragraph 13

ISSUE(S): 4

Counsel for THESL requested:

“The preparation of a written report (the “Report”), to be filed as evidence with THESL’s
application to the OEB assessing the extent to which wireless telecommunications in
THESL’s service territory is, or will be, competitive if the OEB refrains from regulating
the rates, terms and conditions upon which access for wireless telecommunications

services is made available by THESL.”

Please explain how the question framed by THESL above is responsive to the test
provided in S. 29 of the OEB Act. In your answer please specifically address whether, in
the context of this application, section 29 tests for competition in the market in which
THESL pole attachments forms a part of the supply, or whether it tests for competition in

a market which uses pole attachment access as an input?

RESPONSE:

The statement quoted in the question does not, and was not intended to, capture all of the
elements of what the OEB must determine in an application under section 29 of the
Ontario Energy Board Act, 1998. One of the elements is the nature and extent of
competition now, and in the foreseeable future, in the relevant market. Dr. Church is an
expert in, among other things, competition policy and regulatory economics. It was left
to him to frame the relevant competition analysis, which he did at paragraph 14 of his

Evidence.
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The test under Section 29 is whether competition is, or will be, sufficient to protect the
public interest. This proceeding, as explained at paragraph 14 of Dr. Church’s Evidence,
involves an assessment of whether competition is sufficient to discipline the exercise of
market power by THESL in the provision of pole access for wireless attachments (an
input). However, because regulation is not costless, it is also important to know what the
costs of that exercise of market power (if any) might be. That requires consideration of
how the exercise of market power in the input might harm users of wireless services in
the downstream market. In Dr. Church’s Evidence the harm to users of wireless services
is considered based on two potential avenues for harm.! The second of these involves a
consideration of whether the exercise of market power by THESL in the input market for
pole access for wireless attachments would result in an increase in market power in
wireless services. As explained in Dr. Church’s Evidence at paragraph 29, an assessment
of market power in the downstream market — whether it is competitive — is part of the

analysis for assessing this hypothesis.

! Dr. Church’s Evidence at para. 26.
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INTERROGATORY 12:
Reference(s): Evidence of Dr. Church, pages 5/6, paragraph 17;
page 53 paragraph 139

ISSUE(S): 4

Expert Report states:

[...] These possibilities for substitution suggest that there is a broad upstream “input
market”, and not a market defined by monopoly control over the input provision of pole
access for wireless attachments. Consequently, the fact that THESL may be an exclusive
supplier in the provision of pole access for wireless attachments does not mean that it has

market power in a relevant upstream market.”

“The evidence is consistent, therefore with the hypothesis that, in urban Toronto,
especially in its downtown core, the availability of upstream alternative inputs, and in
particular alternative sites to pole access, is likely to be substantial, and the elasticity of
substitution between different inputs is likely to be high.”

a) Please provide any evidence of economic substitutability for the assertion of a broad
upstream “input market”.
b) Specifically what costs are associated with alternatives to pole access for small cell

and DAS on a per unit of service basis.
RESPONSE:
a) In general, the hypothetical monopolist test is a conceptual tool used to inform

antitrust market definition. In particular, what this means is that it is a way to
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identify, organize, and assess facts and data that are informative. It can be
implemented in many different ways, and how it is implemented depends on the data
that is available. Dr. Church’s Evidence arrives at the conclusion of a broad product
market for pole access for wireless attachments on the basis of evidence regarding
economic substitutability — which Dr. Church infers is meant to capture the notion of
whether substitution to other inputs would discipline the exercise of market power by
THESL in the provision of pole access for wireless attachments as per the
hypothetical monopolist test. For a summary of the evidence used by Dr. Church
please refer to Dr. Church’s response to Energy Probe interrogatory 4, part b (Tab D,
Schedule 5-4, part b).

b) Dr. Church does not know what the costs associated with alternatives are on a per unit
basis, and doubts that simple cost per unit of service calculations that are not site-
specific are possible or useful. The particular characteristics of a site will matter for
the cost minimizing solution. Moreover, the relevant comparison is not just on a cost

basis, but also the different quality of service provided by different alternatives.

Inferences can be drawn about the relative magnitude across all sites (and the
different capabilities and hence qualities of alternatives) from the behaviour of
wireless service providers: (i) they have not intervened or are active in this
proceeding and (ii) pole access for wireless attachments are not integral to their
network deployment. Please refer to Dr. Church’s response to Energy Probe

interrogatory 4, part b (Tab D, Schedule 5-4, part b), in particular the second bullet.
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INTERROGATORY 13:

Reference(s): Evidence of Dr. Church, page 8 paragraph 24;
page 39, paragraph 106;
page 63, paragraph 168

ISSUE(S): 4

Expert Report states:

“The analysis of the extent to which wireless service providers can and will substitute to
alternative inputs and sites is supported by the fact that at regulated rates, the use of
THESL poles for wireless attachments to provide wireless services is extraordinarily

small.”

“The use of utility poles by wireless service providers in Toronto to date is very limited.

[L.]"

“[...] THESL presently provides pole access for wireless attachments made by wireless
service providers on a very small number of poles. This is so even though access is
available at a regulated rate. Clearly this indicates that at the regulated rate the extent of
substitution identified in our analysis is sufficient that demand for pole access for
wireless attachments is minimal at present. The analysis suggests that the demand in the

future will be sufficiently elastic that THESL’s market power will be limited.”

a) Isit Dr. Church’s opinion that the current and likely future size of the pole access

market for wireless attachments in Toronto is extraordinarily small and very limited?
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Is it possible that impediments to pole access for wireless attachments currently
restrict the use of pole access in Toronto, or that the market is expected to grow
significantly in the future?

Please provide any available evidence relating to the quantums by which wireless
service providers are using inputs other than small cells and DAS?

Please provide any available evidence relating to the quantums by which attachment
services other than pole access are being used?

Regarding the statement to the effect that only a very small number of poles are
currently providing attachments for wireless providers what impact does Dr. Church
assign to the letter from THESL of November 2010 wherein it stated that it would no

longer attach wireless to its poles?

RESPONSE:

a)

Currently, the use of pole access for wireless attachments is small and limited. The
reason is the ability to substitute to other inputs that result in lower costs of providing
the quality of service desired. If there was technological change then it is possible, as
discussed in Dr. Church’s response to Board Staff Interrogatory 10 (Tab 2, Schedule
1-10), that demand for pole access for wireless attachments might increase.
Moreover, demand might increase because the incentives for THESL to market poles
to wireless service providers might be greater with forbearance. However, in either
case of increased demand the existing set of substitutes would remain, and would still
provide, a competitive constraint. The analysis in Dr. Church’s Evidence indicates
that there are limited sets of circumstances where pole access to wireless attachments
is likely to be a consideration (i.e., in the set of economic substitutes). This is
unlikely to change even if there is growth in demand for pole access. It also means

that in the absence of the ability to price discriminate across pole locations, THESL

Panel: Experts



Toronto Hydro-Electric System Limited
EB-2013-0234

Tab D

Schedule 1-13

Filed: 2014 Feb 28

Page 3 0of 5

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

b)

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

will not be able to exercise market power. The price it will receive will be
constrained by substitution on a city wide basis, as explained in Dr. Church’s

Evidence at paragraphs 164 and 165.

Moreover, even if demand were to increase and THESL were to exercise market

power, the effect on wireless providers’ costs is never likely to be significant enough
to materially impact the costs of service provision by wireless providers. Hence, the
conclusion that the effect of the exercise of market power in the downstream market
is unlikely to be significant is likely to continue to be valid even if there is growth in

the number of poles used for wireless attachments.

Dr. Church would also have expected to see more applications for pole attachments
from wireless service providers than has actually been the case, and would have
expected wireless service providers to intervene in this proceeding if the market for
pole access for wireless attachments was expected to grow and wireless service

providers were concerned about the exercise of market power.

Dr. Church is not aware of “impediments to pole access” or the expectations for

growth in demand. Please also refer to the response in part a), above.

Rogers, Bell, Telus, and WIND all provide wireless services in THESL’s service
area, without extensive use of pole access. The network investment by the three
incumbents is in the billions of dollars. Clearly, they can provide service without
using DAS and small cells mounted on poles. Dr. Church has no other specific
knowledge of the extent to which wireless service providers are using inputs other

than small cells and DAS and does not believe that such information is necessary.
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But it is worth highlighting, especially in residential areas, the use of Wi-Fi and

femtocells to augment capacity on wireless networks (which use licensed spectrum).

Globally, 45 percent of total mobile data traffic was offloaded onto the fixed network
through Wi-Fi or femtocell in 2013. In 2013, 1.2 exabytes of mobile data traffic were
offloaded onto the fixed network each month. Without offload, mobile data traffic
would have grown 98 percent rather than 81 percent in 2013. By contrast, in 2012,
Cisco reported that 33 percent of total mobile data traffic was offloaded onto the fixed
network through Wi-Fi or femtocell. The 2011 version of the VNI index suggested
that 39 percent of smartphone and tablet traffic would be offloaded by 2015. Given
that all smartphone and tablets with cellular capability are dual-mode (i.e., have Wi-
Fi), the 39 percent offload for smartphone and tablet traffic is presumably higher than
the offload fraction for all mobile data traffic. At any rate, the 2013 offload fraction
already exceeds the upper-bound 39 percent forecast for 2015. By 2018, more than
half of all traffic from mobile-connected devices (almost 17 exabytes) will be
offloaded to the fixed network by means of Wi-Fi devices and femtocells each month.
Without Wi-Fi and femtocell offload, total mobile data traffic would grow at a CAGR
of 65 percent between 2013 and 2018 (12-fold growth), instead of the projected
CAGR of 61 percent (11-fold growth).

Dr. Church has no such information, nor does THESL. It would have to be sourced

from the wireless service providers. Presumably, if they thought other attachment

! For the February 2014 release (containing 2013 data) of Cisco’s forecast, see Cisco Visual Networking Index: Global
Mobile Data Traffic Forecast Update, 2013—-2018, online: <http://www.cisco.com/c/en/us/solutions/collateral/service-
provider/visual-networking-index-vni/white paper ¢11-520862.html>. See also http://tmfassociates.com/blog/wp-

content/uploads/2013/02/Cisco-mobile-VNI-Feb-2011.pdf for the February 2011 release.
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services were not very good substitutes for pole access they would have intervened
and opposed the application by THESL for forbearance.

e) The CANDAS decision was issued 13 September 2012 and is still applicable. Under
this decision, THESL must allow wireless attachments. As noted in Dr. Church’s
Evidence at paragraph 106, only applications for 18 poles have been submitted to
THESL (and only two poles had wireless attachments). It is more relevant that none
of the wireless service providers have opposed THESL’s application for forbearance
or are even active participants in this proceeding, especially given that the demand for

network capacity is driven by data transmission growth in dense urban areas.
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INTERROGATORY 14:
Reference(s): Evidence of Dr. Church, Pages 61-62, paragraph 163

ISSUE(S): 4

“This does leave open the possibility for localised circumstances in which pole access
might be vital. These localised circumstances might suggest that the geographic
dimension of the input market be treated in a disaggregated fashion. ...there isonly a
limited likelihood that wireless service providers will lack for options to provide outside

data coverage for non mobile users using small cells mounted on poles.”

a) Please explain what disaggregating the geographic dimension of the input market
means.
b) Should the geographic dimension be disaggregated and if so, how should that be

done? Please be specific. If not, why not.

RESPONSE:

a) In competition analysis, the process of market definition often follows a “smallest
market” principle. That is, a relevant market is defined as the smallest set of products
and the smallest set of geographies over which a hypothetical profit-maximizing
monopolist will find it profit maximizing to implement a small but significant and
non-transitory increase in price (SSNIP). For example, please refer to the
Competition Bureau’s Merger Enforcement Guidelines (2011) at sections 4.4 and 4.5
and the discussion in Dr. Church’s Evidence at paragraphs 67 to 68. Thus, a single
pole or a set of poles along a single road might constitute a relevant geographic
market under the “smallest market principle.” As explained in paragraph 70 of Dr.
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Church’s Evidence, even where the smallest market is extremely small and local (e.g.,
in the example of telephone service, corresponding to a single customer’s location) it
is analytically convenient to aggregate markets together if competitive conditions are
identical across the geographic regions that comprise the disaggregated geographic
markets. If competitive conditions are not identical (i.e., there are differences in the
number and identity of providers who provide service across different areas), then the

markets should not be aggregated together.

b) Please refer to the response in part a), above. But even if it is true that for some poles
THESL might have market power in the region around them, THESL will not be able
to exercise that market power if it is not aware that the possibilities for substitution by
the wireless providers are limited there when they are not limited elsewhere. From a
competition perspective, the key to disaggregating the geographic dimension is
THESL s ability to recognize those locations where wireless service providers have
no good economic alternatives to using THESL’s poles, thus permitting THESL to
charge higher prices for just these locations.! Therefore, in Dr. Church’s view, since
THESL cannot identify those locations for which it might have market power,
geographic markets should not be disaggregated ex ante and no attempt should be
made to identify and regulate access to those poles for which market power in the

provision of pole access for wireless attachments might be an issue.

! Please refer to Dr. Church’s Evidence, at paras. 164-165.
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INTERROGATORY 15:
Reference(s): Evidence of Dr. Church, page 64 paragraph 172

ISSUE(S): 4 to7, 10

Expert Report states:

“With respect to the exercise of market power on the prices and quality of downstream
services, pole access services for wireless service providers is not and cannot be an
appreciable element of downstream costs for the major wireless firms in Toronto.
Because of this the ability of the incumbent firms to deploy new networks and services at
affordable prices to consumers will not be impacted by the price for pole access for
wireless attachments. THESL is not in the position of a firm that can exercise market

power in a way that creates substantial harm in the downstream market.”

What is the basis for the opinion that the competitive impact should be measured in the
downstream market and not in the upstream market, given THESL is not vertically

integrated?

RESPONSE:

The usual measure of the inefficiency associated with the exercise of market power is
deadweight loss. The deadweight loss from the exercise of market power in an input
market is the change in total surplus in the downstream market that uses the input when
the downstream market is competitive.! The objective is to measure the harm from the

exercise of market power in the upstream market, the market for the input. In this case,

! See H. Quirmbach, (1984), “Input Market Surplus: the Case of Imperfect Competition,” Economics
Letters 16:357-362 and references therein for the case of perfect competition.
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1 perspective on the magnitude of the inefficiency is provided by considering the effect on
2 the downstream market.
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INTERROGATORY 7:
Reference(s): Evidence of Dr. Jackson
ISSUE(S): 4

At paragraph 114 and elsewhere in his evidence, Dr. Church states that there may be
alternative siting structures available for small cell antennas, other than utility pole

attachments.

Please provide a complete list of such alternative siting structures, in the cases of:
a) indoor coverage

b) outdoor coverage in downtown cores, e.g. PA-1 in Toronto

c) outdoor coverage in commercial districts, e.g. CL zone in Toronto

d) outdoor coverage in residential neighborhoods, e.g. RD zone in Toronto

e) employment areas, e.g. EH zone in Toronto.

RESPONSE:

(@) - (e) Dr. Church does not have a complete list of alternative siting structures. Section

5.3.3 of the Dr. Church’s Evidence focuses on buildings as one set of alternative siting

structures, but there could be other non-utility pole structures.
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INTERROGATORY 8:
Reference(s): Evidence of Dr. Jackson
ISSUE(S): 4

In Table 2 at page 33, Dr. Jackson shows the advantages and disadvantages of various
antenna sitings.

1) Asregards [sic] siting antennas inside residences, please estimate the effective
outdoor range, or area of outside coverage, of antennas inside residences, as
compared to antennas mounted on external walls next to the windows.

2) Please include as a separate case, the siting of an antenna put in window, as

mentioned at page 33.

Please discuss any special problems in obtaining a homeowner’s agreement to put an

antenna in a window of his house

RESPONSE:

1) The outside coverage of an antenna located inside the house depends on the specific
location of the antenna in the house, the construction of the house, the angle that the
path between the transmitter and receiver makes to the wall of the house, and the
frequency band of interest. There is a large literature on this topic. That literature

presents a range of results that are broadly consistent. Roughly speaking, for the

radio frequencies used for wireless today, penetrating the exterior walls of a building

weakens a signal by about a factor of 10. However, there is wide variation around
this average value. If one assumes a propagation exponent of four, then this
corresponds to cutting in half the distance that a signal can reach; if one assumes a
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more optimistic free-space propagation model, then the distance that a signal can

reach is one-third of the unobstructed value.

Assuming a propagation exponent of four, if a Wi-Fi base station could support a
100-Mbps connection at 50 meters in the open, it could support a 100-Mbps
connection at 25 meters or a 10-Mbps connection at 50 meters after passing through

a residential exterior wall.

Two other points should be noted. First, the discussion above considers the effect of
a signal passing through a single, exterior wall. If a small cell transmitter were
located in an interior room of the house, the signal might have to pass through one or
more interior walls as well. Second, several studies indicate that the future use of
wireless will be unlike that of the past—relevant here is the prediction that most
wireless usage will take place indoors. Hence, most of the capacity created by small

cells will be needed indoors.

A recent article by senior Qualcomm engineers stated:
“A key functionality of an NSC [neighborhood small cell] network is “indoor-to-
outdoor” coverage, that is, indoor small cells providing coverage to outdoor users
(e.g., pedestrians, low-mobility vehicles) in the neighborhood. Thus, NSC
constitutes a coverage layer that complements an existing macrocellular network.

More significantly, by virtue of cell splitting, a dense NSC network can provide

Panel: Experts



10

11

12

13

14

15

16

17

18

19

20

21

Toronto Hydro-Electric System Limited
EB-2013-0234

Tab D

Schedule 3-8

Filed: 2014 Feb 28

Page 3 of 3

RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

huge data capacity over macro-only deployment while maintaining seamless

mobility across the entire (macro-NSC) network.”

2) The attenuation for an antenna placed in a window, provided the window is not a low
emissivity (low-E) window, is substantially less than the attenuation associated with
penetrating a wall.> To a first approximation, a plain window’s effects on coverage
are negligible. | measured the signal strength from the small cell in my house inside
the house and outside the house on the side of the house where the small cell was
located near a window. At equal distances from the small cell base station, whether

inside or outside, the signal strengths were essentially equal.

Regarding commercial arrangements, it seems unlikely that a residential user could
easily be convinced to put a small cell transmitter in a window unless there were
some benefit to the user of doing so. My small cell is adjacent to a window because
that device requires a GPS signal in order to synchronize properly with the CDMA
network—it will not work without a GPS signal. Absent such technical
requirements, then one would expect that small cells would tend to be collocated
with cable modems or other broadband access facilities. In commercial
organizations, the group managing the telecommunications function could be
expected to be willing to place small cells in or near windows if there were some

incentive for the organization to do so.

! Bhushan, N.; Li, J.; Malladi, D.; Gilmore, R.; Brenner, D.; Damnjanovic, A.; Sukhavasi, R.T.; Patel, C.;
Geirhofer, S., “Network densification: the dominant theme for wireless evolution into 5G,”
Communications Magazine, IEEE , vol.52, no.2, pp.82,89, February 2014

doi: 10.1109/MCOM.2014.6736747

% The conductive coating on low-E windows that is designed to reflect infrared light causes such windows
to attenuate radio waves. The argon insulating layer in double pane windows does not have such effects.
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INTERROGATORY 9:
Reference(s): Evidence of Dr. Church
ISSUE(S): 4

For each of the alternatives specified in the answer to VECC/5 above, please provide Dr.
Church’s best estimate of the cross-price elasticity with utility pole attachments, i.e. the
impact on the demand for the alternative of a small but significant increase in the price
(or rental rate) of pole attachments. If Dr. Church does not have a quantitative estimate,

please provide his best qualitative estimate, including supporting details.

RESPONSE:
VECC interrogatory 5 does not refer to a list of alternatives.
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INTERROGATORY 2:
Reference(s): BRG Report (Dr. Church) Page 1 Para 1

ISSUE(S): 4

Toronto-Hydro Electric System Limited (“THESL”) is owned by the City of Toronto.
THESL is the local electric distribution company (“LDC”) in the City of Toronto. One
component of the electric distribution system owned, maintained, and operated by
THESL is a network of hydro (or power) poles. These poles are an example of a support
structure used by THESL to provide distribution services. THESL has a number of
different types of poles, with the type of pole determined by its requirements. Some
poles support both primary and secondary distribution of electricity, wireline attachments
of the telecommunications and cable television providers, and streetlights. Other poles
have a much more limited function, primarily supporting streetlights but available to

provide distribution services.

a) Under the OEB CCTA decision the regulated rate for an attachment was set at $22.35
per year. Please compare this rate/charge to the range of rates/charges in the market.

b) Please separate utility pole rate/charges from other non-utility attachment charges
(buildings and other infrastructure).

c) Please explain an attachment compared to a connection for Streetlighting and USL

customers?
RESPONSE:
a) Dr. Church does not have information on the rates/charges for wireless attachments

charged for non-pole siting.
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Please see response to part a) above.

THESL considers an attachment to be any material, apparatus, equipment or facility
owned, either in part or whole, by a third party that is seeking to attach to THESL’s
poles. Per Section 1.2 of the OEB Distribution System Code (the “DSC”), a
connection means the process of installing and activating connection assets in order to
distribute electricity. The DSC defines connection assets as the portion of the
distribution system used to connect a customer to the existing main distribution that
consists of those assets between the connection point on a distributor’s main
distribution system and the ownership demarcation point with the customer. Thus,
while attachments are a broad-sweeping term for any prospective third party seeking
to install their equipment on THESL poles, connections are a defined term that
encapsulates both the process and specific assets to enable the utility to supply the

customer with electricity.
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INTERROGATORY 3:
Reference(s): BRG Report (Dr. Church) at Para 42
ISSUE(S): 4

The Canadian Competition Bureau guidelines on merger enforcement and abuse of
dominance make no mention of an “antitrust market”. Similarly, the Canadian guidelines
do not contain the concept of the “antitrust violation”. In its decision in the Superior
Propane merger case, Canada’s Competition Tribunal discussed the relevant “competition

market”.

a) Recognizing that the enforcement agencies in both Canada and the United States have
a similar approach to delineating relevant markets in merger and monopolization
cases, does Professor Church believe that there are any significant differences
between Canadian competition law and U.S. antitrust laws?

b) If the answer to a) is yes, please briefly indicate any differences that Professor Church
feels are significant?

RESPONSE:
a) Dr. Church’s views on whether there are or are not significant differences between

Canadian competition law and U.S. antitrust laws are irrelevant.

b) Please refer to part a), above.
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INTERROGATORY 4:
Reference(s): BRG Report (Dr. Church) at Para 17, 63. 99-143
ISSUE(S): 4

At para 17, Professor Church states:
“Wireless service providers can utilize a number of alternative inputs to small
cell wireless technologies and DAS deployments that use pole access to
provide outdoor coverage and capacity. Wireless service providers can also
utilize alternative siting facilities for small cell and DAS deployment, such as
the side of a building. These possibilities for substitution suggest that there is
a broad upstream ‘input market’, and not a market defined by monopoly

control over the input provision of pole access for wireless attachments. ...”

At para 63 he states:
“The product dimension of the relevant market is found by considering the
willingness and ability of customers to substitute to different products in
response to a SSNIP (sic Small but Significant and Non-transitory Increase in
Price). Products to which it appears that customers are readily willing to
substitute in the face of higher prices are included in the market. Substitutes

are often identified by the requirement of functional interchangeability, which

means that substitute products have similar qualities that enable the same end

use. The issue of whether products are reasonable substitutes, in aggregate, is
resolved by the Hypothetical Monopolist Test and the threshold for the
SNNIP.” (underlined emphasis added)
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a) Does Professor Church believe that the mere existence of “possibilities for
substitution™ is sufficient to establish that the relevant market that the Board
should adopt in this proceeding is broad?

b) Would it be correct to infer that Professor Church puts substantial weight,
throughout his report, on the concept of functional interchangeability to establish
that there is a broad upstream input market?

c) InEB-2011-0120, Professor Ware opined that functional equivalence was not
determinative in product market definition:

Dr. Schwartz: to Professor Ware: ... Do you believe as — and this is my

take — as apparently Mr. Starkey and Professor Yatchew do, that:
“Functional equivalence is a sufficient basis for including products
or technologies in the same product market under the Competition
Bureau’s guidelines.”

And may | just add one thing? The guidelines refer -- use the phrase

“functional interchangeability”, not “functional equivalence” so I think it’s

a small distinction, but you might want to take that into account.

DR. WARE: Yes. Well, the answer is no. | don’t believe that functional
equivalence is a particularly precise way of defining product markets. ...
Transcript, Technical Conference, November 4, 2011. 102, line 11-24
Professor Ware believes that functional equivalence/interchangeability is
insufficient evidence to determine whether alternative products are in the same
product market. Does Professor Church agree or disagree?
d) If, as the final statement in para 63 above states, the HMT and SSNIP resolve the
issue substitutes in aggregate, why does Professor Church emphasize functional
interchangeability? Is it possible for functionally interchangeable products to be
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excluded correctly from the relevant market on the basis of the HMT and the
SSNIP?

e) At paras 99-143, Professor Church provides a lengthy discussion of technical
features of wireless telecom systems and alternatives to poles. Is it his view that
such a demonstration is sufficient to include all functionally equivalent

technologies that he describes in the same product market?

RESPONSE:
a) No.

b) Functional interchangeability is a means to identify substitutes. Functional
interchangeability by itself is not sufficient for a product to be included in a relevant
product market. The relevant product market is established by the Hypothetical
Monopolist Test under which the relevant market is typically the smallest set of
products that must be under the control of the hypothetical monopolist. Application
of this test can clearly exclude some products that are functionally interchangeable.
The extent of substitution to all products by consumers at the margin, as per the
Hypothetical Monopolist Test, is what matters/defines the product market. Dr.
Church’s evidence arrives at the conclusion of a broad product market for pole access
for wireless attachments on the basis of the following:

e Wireless providers can substitute away from pole access for wireless
attachments by substituting other inputs and other siting alternatives (direct
substitution) and wireless consumers can substitute to downstream services

that do not use pole access (indirect substitution).*

! Dr. Church’s Evidence at paras. 140 and 158.
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Minimizing the cost of providing universal coverage and mobility involves a
mix of technologies and the use of pole access in that mix is limited because
of its costs and characteristics.? This is supported by the nature of the
deployment by the three main providers of wireless services (Rogers, Telus,
and Bell). They have been able to substitute other inputs for pole access. The
evidence on pole usage suggests that direct substitution to other inputs is easy,
i.e., the elasticity of substitution very large.

The possibility of mounting small cells and DAS deployment on poles is
economically relevant in particular circumstances.® But in those
circumstances pole siting likely has cost disadvantages (power and backhaul
availability) relative to other siting alternatives and there may be other
combinations of inputs that provide coverage and capacity.*

Pole access does not appear to provide wireless service providers with either a
cost or quality advantage. Hence downstream substitution between wireless
services that use and wireless services that do not use pole access for wireless
attachments will be possible and potentially important.”

The importance of these substitution alternatives and the disadvantages of
pole siting is confirmed by the small use of pole access for wireless

attachments at regulated rates.

In addition, it also is reasonable to conclude that, were pole access at regulated rates

important to the efficient deployment of modern wireless networks—either now or in

2 Ibid. at para. 109-110.
® Ibid. at para. 141.

* Ibid. at para. 142.

* |bid. ats. 5.4.

® Ibid. at para. 168
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the future—that wireless services providers would have opposed the THESL

application.

c) Please refer to part b), above.

d) Please refer to part b), above. Itis clearly possible—and correct—for functionally
interchangeable products to be excluded from the relevant market when the

hypothetical monopolist test is used.

e) Please refer to part b), above.
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INTERROGATORY 5:
Reference(s): BRG Report (Dr. Church) at Para 17
ISSUE(S): 4

In EB-2011-0120, Mr. M. Starkey, an expert for THESL, stated in his affidavit:
“... For example, even Public Mobile was able to deploy a macro cell site-
based network in which it placed numerous traditional macro cell sites
throughout the city as a complete substitute for the DAS network it intended
to build utilizing attachments to power poles. Public Mobile apparently uses
this macro-site network to offer its wireless services throughout Toronto
today.” (Affidavit of M. Starkey on Behalf of THESL, September 2, 2011,
line 10-14 at p.25)
“... Note that Rogers does not indicate that it will rely upon DAS to further its
wireless capacity needs, instead it intends to rely on Wi-Fi offload and
femtocell technology (both of which are direct substitutes for the DAS
network CANDAS describes below):” (ibid., line 5-8 at p.33 parentheses in

original)

In its Interrogatory #2(b), Energy Probe asked:
“Does he (Mr. Starkey) contend that these two technologies (macro cells and

the DAS network) are good substitutes in the economic sense?”
The response to this interrogatory was:
“b) Yes.”

(Interrogatory Responses Tab 4 Schedule 2, filed 2011 Sep 20)
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Applying his expertise in market definition, does Professor Church agree with Mr.
Starkey’s statement that the macro cell site-based network is “a complete substitute
for the DAS network” that Public Mobile intended to build and therefore be included
in the relevant product market?

Applying his expertise in market definition, does Professor Church agree with Mr.
Starkey’s statement that Wi-Fi and femtocell technology are “direct substitutes” for
the DAS network described by CANDAS and therefore be included in the relevant
product market?

RESPONSE:

a)

Dr. Church’s Evidence and approach does not attempt to define whether DAS and
macrocells are in the same product market. Dr. Church does not address binary
comparisons, nor does his analysis require specific binary comparisons. The relevant
issue for market definition is whether the Hypothetical Monopolist Test is satisfied.
This requires an assessment of the collective impact of all substitution at the margin,
not binary comparisons between alternatives. The question that he attempts to answer
is whether pole access provided by THESL is the relevant product market.
Dr. Church’s analysis and conclusion with respect to the relevant upstream product
market in this proceeding regarding the issue of pole access for wireless attachments
is found in section 5.3 of his evidence. At paragraph 140 as part of his conclusion on
the relevant upstream product market Dr. Church states:

The foregoing discussion makes it apparent that the relevant

product market is very unlikely to correspond only to the

provision of pole access for wireless attachments. Pole access

is an input that might be useful in the context of particular

kinds of outdoor technologies (DAS and small cell). But those
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technologies are themselves one of a set of options that wireless
service providers have at their disposal, in their quest to
provide capacity and coverage in Toronto. These wireless
service providers have the flexibility to use these technologies
in varying proportions with other capacity and coverage
augmenting techniques. This flexibility arises from the fact
that small cells and DAS are unlikely to be used to provide
blanket outdoor coverage, and much more likely to be used to
augment capacity and coverage of the macrocell networks that
wireless service providers already have in place. As well,
wireless service providers have the ability to use alternative
siting facilities to poles, even if they choose to deploy small
cells or DAS.

Dr. Church’s conclusion is that: “Pole access for wireless attachments is not likely a
relevant input market in its own right, but an input that is part of a broader relevant
market.”* Please refer to Dr. Church’s response to Energy Probe interrogatory 4, part
b) (Tab D, Schedule 5-4), for the logic and evidence that support this conclusion.

b) Please refer to the response in part a), above.

1 Dr. Church’s Evidence at 143.
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INTERROGATORY 6:
Reference(s): BRG Report (Dr. Church) at Para 59
ISSUE(S): 4

Throughout his report, Professor Church Professor Church cites with approval the

Competition Bureau’s Merger Enforcement Guidelines’ approach to market definition.

Please consider the following extract therefrom:
“Various functional indicators help to determine what products are considered
substitutes, including end use, physical and technical characteristics, price
relationships and relative price levels, as well as buyer switching costs, as
discussed below. Buyers may not view products purchased for similar end
uses as substitutes. Therefore, functional interchangeability is not sufficient to
warrant inclusion of two products in the same relevant market. In general,
when buyers place a high value on the actual or perceived unique physical or
technical characteristics of a product (including warranties, post-sales service
and order turnaround time), it may be necessary to define distinct relevant
markets based on these characteristics.” (Merger Enforcement Guidelines,
March 2011 at para 4.14)

a) Poles, rooftops and sides of buildings may be functionally interchangeable in the
limited sense that they can enable the attachment of DAS systems. However, would
Professor Church agree that, according to the market definition approach taken in the
Merger Enforcement Guidelines, they would not necessarily be regarded as

substitutes?
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b) What evidence does Professor Church have that buyers of those products view them
as substitutes? If some buyers do view them as substitutes but others do not, can it

be concluded that they are?
RESPONSE:
a) Please refer Dr. Church’s response to Energy Probe interrogatory 4 (Tab D, Schedule

5-4).

b) Please refer Dr. Church’s response to Energy Probe interrogatory 4 (Tab D, Schedule
5-4).
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INTERROGATORY 7:
Reference(s): BRG Report (Dr. Church) at Para 63
ISSUE(S): 4

“The CANDAS Application in EB-2012-0120 indicates that DAScom entered

into Agreements for Licensed Occupancy of Support Structures with THESL effective
August 1, 2009 and with THESI effective September 4, 2009 (CANDAS Application,
para 6.11, p.18).

On January 14, 2010, THESL advised DAScom that THESL had issued a Stop Work
Order (ibid., para 7.5, p.20)

In June 2010, due to delays in construction and permitting, Public Mobile decided to
launch its service using Macro Cell Sites on a temporary basis and delayed the

introduction of its DAS Network. (ibid., para 7.10, p.21)

On August 13, 2010, THESL filed a letter with the Board advising that as a matter of

policy, the attachment of wireless telecommunications equipment to THESL power poles

would not be permitted. (ibid., para 8.1, p.21)
On August 17, 2010, Public Mobile received an e-mail message from Mr. Lawrence

Wilde stating that neither THESL nor THESI would grant access for wireless
attachments. (ibid., para 8.3, p.22)
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According to Brian O’Shaughnessy, Public Modbile’s chief technology officer, Public

Mobile shifted to a permanent Macro Cell Site deployment and is upgrading its

temporary structures on the building rooftops and special purpose towers. (Written
evidence, July 26, 2011, p.8)”

THESL’s expert Professor Yatchew opined that hydro poles and cell towers were in the

same product market, relying in part on the fact that Public Mobile had launched service

in Toronto on May 26, 2010 “despite the absence of access to utility poles in Toronto”

(YYatchew evidence at p.15).

a)

b)

d)

Does Professor Church believe that Public Mobile’s shift to permanent Macro Cell
Site deployment supports the conclusion that cell towers and poles are in the same
product market?

Does Professor Church believe that evidence of substitution/switching by Public
Mobile after termination is also evidence of substitutability before termination?

In Professor Church’s opinion as an independent expert economist, did Professor
Yatchew and/or Mr. Starkey commit the well-known “cellophane error” in taking the
evidence of switching after termination of the pole access agreements to indicate that
cell towers and poles are in the same product market?

If functional interchangeability and the above evidence of actual switching do not
necessarily support the conclusion that cell towers and poles are in the same product
market, what evidence does Professor Church point to that supports to a different

conclusion?
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RESPONSE:

a) The relevant issue for market definition is whether the Hypothetical Monopolist Test
is satisfied. This requires an assessment of the collective impact of all substitution at
the margin, not binary comparisons between alternatives. The use of market
definition is to assist with identifying market power in this proceeding. The ultimate
question is whether THESL has market power in the provision of pole access for
wireless attachments. For a summary of Dr. Church’s conclusion and reasoning with
respect to market definition and market power, please refer to Dr. Church’s response
to Energy Probe interrogatory 4 (Tab D, Schedule 5-4).

b) Dr. Church does not rely on the substitution by Public Mobile in Toronto in reaching
his conclusions regarding market definition.

c) Dr. Church’s views on whether Professor Yatchew and/or Mr. Starkey committed the
cellophane fallacy are irrelevant since Dr. Church does not rely on the substitution

described in the interrogatory.

d) Please refer to the response in part a), above.
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INTERROGATORY 8:
Reference(s): BRG Report (Dr. Church) at Para 55, 58-62, 63, 64, 65.

ISSUE(S): 4

At para 55, Professor Church refers to the “functional definition of the market” as

“identifying the levels of the supply chain or the different vertical levels of production

that are relevant for assessing market power. At paragraphs 58-62, he outlines the

Hypothetical Monopolist Test (“HMT?”) in the enforcement guidelines of the Competition

Bureau.

a)

b)

d)

Does “functional definition of the market” (para 63) mean including all products that
are functionally interchangeable or functionally equivalent? If not, please explain
what “functional definition” is.

Does Professor Church propose that functional definition of the product market
would be a process that complements the HMT when vertical levels of production
are involved? Does it replace the HMT in those circumstances?

If, as Professor Church states at para 65, the own price elasticity of demand
summarizes all substitution possibilities, then further “functional definition” should
not be necessary as it adds no information. Is this statement correct or incorrect?
The HMT is often illustrated by assuming that the market demand curve of a product
is linear and that a monopolist of that product has constant marginal costs. If the
SSNIP is 5%, and if the competitive price prevailed prior to the hypothetical
monopolization, would Professor Church agree that the own-price elasticity of

demand for the product in question must be at least 10 in order for consumer
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switching to make the 5% price increase unprofitable, thereby restraining the price
increase by the monopolist to a non-significant amount?

On the basis of his knowledge of the telecom industry, does Professor Church
believe that the price-elasticity of demand for pole attachment in Toronto by existing
landline and cable attachers to be as large as 10?

Is it reasonable to believe that the demand elasticity for landline and cable attachers
is inelastic, i.e. less than 1.0 in absolute value?

Assume that there is a large number of wireless attachers to THESL’s poles. Based
on his knowledge of the telecom industry, does Professor Church believe that the
price-elasticity of demand for pole attachment in Toronto by those attachers would
be inelastic or elastic?

If he believes that the demand-elasticity for pole attachment by wireless attachers is
elastic, does he believe that it is at least as large as 10?

Please identify other commodity goods or services (i.e. not differentiated brands of
the same product) that have a demand elasticity as high as 10.

If Professor Church does not accept the premises of linear demand and constant
marginal costs, what other premises would he propose that would justify a demand
elasticity of 10?

If Professor Church believes that the demand elasticity for pole attachments would
be higher in the presence of pre-existing margins, does he believe that the CCTA
decision erred in setting the attachment rate of $22.35? Does Professor Church
regard the regulated price of $22.35 per pole per annum as being at or near (i) the
marginal cost of access to a pole and (ii) the competitive level at the time it was

imposed by the Board in the CCTA decision? If not, please briefly explain why not.
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RESPONSE:

a)

b)

d)

The functional dimension of the market is a concept that is distinct from functional
interchangeability or equivalence. The functional dimension of the market is defined
in Dr. Church’s Evidence at paragraph 55, as is its potential importance when the
relevant question is market power in the provision of an input. If there is sufficient
substitution downstream between products that use the input and products that do not
then an exclusive supplier of that input will not have market power even if its
customers cannot substitute to other inputs.® In this case, the relevant functional

dimension of the market would be the downstream product market.

Dr. Church’s analysis is consistent with the Hypothetical Monopolist Test, taking into
account that the functional dimension requires indirect substitution downstream to be
considered in assessing the extent of substitution when considering the profitability of
a small but significant and non transitory increase in price by a hypothetical

monopolist of an input.

Please refer to the response in part b), above.

The set of circumstances assumed in this question are considered in Exercise 19.2 in
Church and Ware.? The elasticity of firm demand for a 5% SSNIP not to be
profitable is actually 20. The elasticity of firm demand for a 5% SSNIP not to be

profit maximizing is 10.

! Dr. Church’s Evidence at paras. 77 and 78.

2 See J. Church and R. Ware, (2000), Industrial Organization: A Strategic Approach, McGraw-Hill at pp.
609-610. The question assumes that at the competitive level of price, price equals marginal cost, and there
is no margin.
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e) Dr. Church does not have any information about, and has not considered the elasticity
of demand for, wired attachments. This information is not relevant to considering
whether THESL has market power in the provision of pole attachments for wireless
services. Indeed, at paragraph 112 of Dr. Church’s Evidence, he indicates why the
technology of wireline and wireless services suggest that demand for wireline and

wireless attachments will be very different.

f) Please refer to the response in part e), above.

g) Please refer to Dr. Church’s response to Energy Probe interrogatory 4 (Tab D,
Schedule 5-4). It is useful information that there are not a large number of wireless

attachments. This suggests the ability to easily substitute inputs and elastic demand.

h) Please refer to the response in part g), above. This is a discussion not about final
consumer demand, but about the ability of wireless providers to substitute inputs for
pole access on wireless attachments. The evidence is consistent with an ease of
substitution that suggests very elastic demand.

i) The relevant demand elasticity is that for a hypothetical monopolist over a candidate
set of products, in this case a set that includes pole access for wireless attachments by
THESL. Estimates of demand elasticities for other commodities, especially if

estimated for other purposes, are not relevant.
J) In general the hypothetical monopolist test is a conceptual tool used to inform
antitrust market definition. In particular what this means is that it is a way to identify,

organize, and assess facts and data that are informative. It can be implemented in
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many different ways and how it is implemented depends on the data that is available.
The question fundamentally misunderstands the nature of the analysis performed by
Dr. Church to arrive at his conclusions on market definition. See response to Energy
Probe interrogatory 4 part b (Tab D, Schedule 5-4, part b). The possibility of easily
substituting pole access for wireless attachments would appear to be more than a

theoretical possibility, rather it is the reality of wireless network deployment.

While textbook examples are useful pedagogical tools, and while it is sometimes
possible to directly implement the hypothetical monopolist test by calculating critical
elasticities and comparing them to prevailing elasticities, this must be done carefully.
In particular, the linear functional form can be very problematic. Curvature of the
demand curve (i.e., how quickly demand elasticity increases as price rises) is a key
determinant of critical elasticity and the relevance of estimated elasticities from
assumed functional forms for demand. The second component of the implementation
of the hypothetical monopolist test using critical elasticity analysis is the margin (i.e.,
the difference between price and marginal cost). This requires information about
marginal cost. Using the OEB’s estimates of marginal cost, the margin is
approximately 90%. At this margin, the critical elasticity is only 1 for a 5% SSNIP.
At the existing price, demand is very small. Based on Dr. Church’s analysis, it may
be that the regulated price is above competitive levels; the regulated price should not
be presumed to reflect either a competitive price or a market price.

Dr. Church has not done an analysis of the referenced OEB rate of $22.35. He does
not have an opinion on whether this is the correct rate. Dr. Church notes that the rate
is based on a fully distributed cost methodology. Around $2 of that rate is “direct
cost”, and over $20 of that rate is “indirect costs” (i.e., an allocation of the common
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costs to the pole attachment service). Fully distributed costing is unlikely to represent
an economically efficient (or meaningful) pricing.* A price based on fully distributed
cost is not a price that equates with “marginal cost” (at least not intentionally). Dr.

Church also has no analyzed, and therefore does not know, whether the “direct costs”

(including any relevant opportunity costs) or “indirect costs” are appropriately.

* See the discussion in See J. Church and R. Ware, (2000), Industrial Organization: A Strategic Approach,
McGraw-Hill at p. 846.
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INTERROGATORY 16:

Reference(s): none provided

ISSUE(S): 5

With respect to the number of applications received requesting pole access, what is the
general timeframe for THESL / THESI to respond to these requests, and what is the
likelihood of receiving permission to attach to a pole?

RESPONSE:
In 2013, the average timeframe for THESL / THESI to respond to pole requests was 12
days.

Sixty-four percent of attachment requests were granted in 2013. However, that
percentage does not necessarily represent the likelihood that permission will be granted.
Under THESL’s current practice, each application is considered pursuant to the
permitting process outlined in THESL’s response to OEB Staff Interrogatory 1 (Tab A,
Schedule 1-1). The approval of an application depends on the specific details of that

application.
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INTERROGATORY 17:

Reference(s): none provided

ISSUE(S): 5

What reasons might THESL / THESI cite if denying attachment to a pole to an applicant?

RESPONSE:
Please refer to THESL’s response to CCC interrogatory 4 (Tab A, Schedule 2-4).
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INTERROGATORY 18:
Reference(s): Evidence of Dr. Church, Page 41, paragraph 111

ISSUE(S): 5

“These considerations mean that wireless service technology is characterized by variable
proportions. Wireless carriers can, and will, choose the relative usage of different inputs,

including pole access, based on minimizing costs.”

What evidence or facts provide support for the above conclusion?

RESPONSE:

Please refer to Dr. Church’s Evidence at paragraphs 100, 103, and 117-127, as well as Dr.

Church’s response to Energy Probe interrogatory 4, part b (Tab D, Schedule 5-4, part b),

especially the second bullet.
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INTERROGATORY 19:
Reference(s): Evidence of Dr. Church, Page 66, paragraph 176

ISSUE(S): 5

Expert Report states:

“Third, the entrants into the Canadian wireless market appear to have focused on talk and
text, and not on data. Their focus has been on providing low priced voice and text
packages. This is reflected in their relatively low average revenue per user and relatively
small share of postpaid subscribers relative to the three incumbents. These differences
are likely attributable to a large difference in the importance of data service for the

incumbents relative to the entrant. [...]”

a) Who are the new entrants that are being referenced in this statement?

b) What specific new entrants are not focussed on data?

c) Could there be reverse causality given the observation that entrants focus on voice
(and not data) services and have low demand for pole access?

d) Please provide any supporting evidence for the statement that entrants focus on voice
and text rather than data.

e) Please explain what post-paid subscribers are and why this is an important factor is
driving entrants’ alleged focus on voice and text.

f) Please explain why data service is more important to incumbents than entrants.

g) Would you expect your answer to (f) to change over time? If so, how?
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RESPONSE:

a)

b)

Paragraph 27 of Dr. Church’s Evidence clearly sets out who are considered
incumbents and who are considered entrants. For avoidance of doubt, the entrants are
Wind, Public Maobile and Mobilicity. These three firms acquired spectrum in
THESL’s footprint in the 2008 AWS Auction.

None of the new entrants focused on data." All of the entrants lacked and continue to
lack an attractive array of “smart” devices. Furthermore, they have not launched LTE,
and their initial entry strategies targeted pre-paid budget users, not smartphone users.
Press reports cited in footnote 163 of Dr. Church’s Evidence indicate that the entrants
did begin shifting their strategies in 2012, but currently none of these entrants is in a
position to launch an LTE network, which means that their significance in the
wireless data market going forward will continue to be limited. Indeed two of them
are unlikely to exist for much longer; Public Mobile was acquired by Telus and
Mobilicity is in bankruptcy proceedings. Wind Mobile declined to bid for 700 MHz
spectrum and has been for sale. Given these constraints, it would be hard to imagine
that any of these firms will be able to compete effectively in the wireless data market
with or without pole access.

The question is unclear. The context of the cited paragraph is why it is necessary to
only consider the effects of market power in the provision of pole access for wireless
attachments by looking at its effects on the dominant providers of data services in the
downstream market. The effect on entrant’s ability to compete and discipline the

incumbents is considered subsequently in section 6.2.2 of Dr. Church’s Evidence.

! Dr. Church’s Evidence at paras. 174-178, 201-202, and fn. 163.

Panel: Experts



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

d)

Toronto Hydro-Electric System Limited
EB-2013-0234

Tab E

Schedule 1-19

Filed: 2014 Feb 28

Page 3 of 4

RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

Assuming that the question is implying that entrants’ focus on pre-paid voice was
caused by a lack of regulated pole access, Dr. Church is unaware of any strong
evidence that suggests that the initial “talk and text” strategy of entrants was strongly
or substantially related to their ability to use poles at regulated rates. Only Public
Mobile, because of its unique spectrum holdings, had an initial entry plan in Toronto
based on access to poles. But all of the strategies of the three entrants were
predicated on the notion that Canadian wireless penetration was low, and that there

was a void to be filled in providing low-cost pre-paid services.

Please refer to the response in part b), above.

Footnote 142 of Dr. Church’s Evidence states: “Post paid customers pay in advance
and are on a contract. Pre paid customers pay as they go.” The Evidence, elsewhere
or in the paragraph cited, does not say that postpaid subscribers are an important
factor in the entrants’ focus on voice and text. The paragraph cited starts from the
observation that subscribers on monthly contracts and who have high ARPU typically
use more data than subscribers with low ARPU and who pay as they go. The
entrants’ relatively high share of pre-paid subscribers reflects the fact that entrants
started off by targeting low-spending consumers with “talk and text” plans, rather

than targeting high-spending customers with data plans and subsidized smartphones.

The issue is not whether data service is more or less important to incumbents than
entrants. The discussion at paragraphs 173 to 179 of Dr. Church’s Evidence
establishes, that in the market, the important providers of wireless data services are

the incumbents and are likely to remain so.
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1

2 @) No. Please refer to the response in part b), above.
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INTERROGATORY 20:
Reference(s): Evidence of Dr. Church, Page 10, paragraph 30

ISSUE(S): 5and7

“The analysis indicates that that the facts do not support the hypothesis that if THESL
exercised market power, it would create, maintain, or preserve market power in the

downstream market.”

Please explain why the creation, maintenance or preservation of market power in the

downstream market is a relevant or important consideration in this case.

RESPONSE:

If THESL’s exercise of market power had the effect of entrenching existing market
power by (for example) deterring what would be otherwise viable entry or relaxing the
competitive constraint by entrants on incumbents, then it would result in higher prices,
lower output and reduced quality in the downstream market. The harm from the exercise
of market power upstream could arise from its effect on the exercise of market power in
the downstream market ( i.e., it creates inefficiency there). This is why creation,
maintenance or preservation of market power in the downstream market is a relevant
consideration. This is the usual focus in an essential facilities case, and while this is not
such a case, the core concern of an essential facilities case — that the exercise of market
power in an upstream market harms competition in the downstream market — is
potentially applicable here. But to make it applicable, the case theory must be recast as is
done in paragraph 29 and section 6.2.2 of Dr. Church’s Evidence: that the exercise of

market power by THESL against the entrants would protect the market power of the
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1 incumbents. This theory is provided and assessed to ensure that Dr. Church has

2 considered all potential effects from the exercise of market power by THESL.

Panel: Experts



Toronto Hydro-Electric System Limited
EB-2013-0234

Tab E

Schedule 5-9

Filed: 2014 Feb 28

Page 1 of 2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

INTERROGATORY 9:
Reference(s): BRG Report (Dr. Church) at Para 18, 22.
ISSUE(S): 5

Professor Church states, inter alia, that:

“The relevant downstream market is a wireless service that meets both nomadic and
mobile by users in Toronto, with an emphasis on high speed data transmission.” (para
18)

“Because pole access does not result in either a significant cost advantage or quality
advantage, consumers do not distinguish between wireless services that utilize pole

access as an input and those that do not. ...” (para 22)

a) Does Professor Church mean to say that the downstream market consists only of
wireless service?

b) Is wireless service a single homogeneous product, or is it a differentiated product?

c) Re: para 22, how does Professor Church know this? On what evidence does he rely?

d) Supposing it were true that use of poles enabled a DAS deployment to deliver a
clearer signal in certain areas than signals delivered (say) by cell towers, is it
reasonable to suppose that consumers who valued greater signal clarity would

distinguish among alternate wireless services?
RESPONSE:

a) The relevant downstream market is wireless services providing both nomadic and

mobile access by licensed spectrum users who operate cellular networks. It may be
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defined more narrowly to be these wireless services that also provide high speed data

transmission

Economics, by necessity, involves abstraction from irrelevant details. For some
purposes, wireless services might be differentiated. For the purposes of this
proceeding, the key issue in terms of downstream product differentiation was whether
services provided using wireless attachments on THESL s poles are sufficiently
differentiated from other wireless services to constitute a differentiated product based
on the Hypothetical Monopolist Test. The assessment in Dr. Church’s evidence at
paragraph 157 is that this is not likely to be the case. Hence, on the margin that
matters for this proceeding, the use of pole access for wireless attachments, wireless
services are not sufficiently differentiated to be considered in separate markets. It is
reasonable to speak of a wireless service market as discussed in the response to part

a), above.

Please refer to section 5.4 of Dr. Church’s Evidence for the full analysis. The cited
bullet is simply the conclusion from the introduction.

Consumers of wireless services can, do, and will distinguish between wireless
services on the basis of price and quality. The analysis in section 5.4 of Dr. Church’s
Evidence of the observed behavior of consumers and of the wireless service providers
suggests that a quality differential on the basis of pole access for wireless

attachments, at the margin, does not seem to be significant.
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INTERROGATORY 21:

Reference(s): Evidence of Dr. Church, Page 10, paragraph 30
ISSUE(S): 6

THESL states:

“With the exception of wireless attachments for Wi-Fi, the THESL and THESI poles on
which there are wireless attachments, or for which applications for attachments have been
made, are all located outside the downtown core.”

Where are the poles with wireless attachments located (including those for which a

permit application has not yet been granted or been declined)?
RESPONSE:

This response has been filed confidentially, in accordance with the OEB’s Rules of

Practice and Procedure and the OEB’s Practice Direction on Confidential Filings.
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INTERROGATORY 22:

Reference(s): Pre-Filed Evidence of THESL, page 3, paragraph 17
ISSUE(S): 6

THESL states:

“THESL proposes to charge a competitive rate for wireless attachments to its poles.
Doing so will improve THESL’s ability to recover its true costs, and provide a benefit to
its ratepayers and to its shareholder.”

Please provide any agreements for the attachment of wireless equipment on
THESL/THESI poles, including related term sheets, for which the pole rental rate is not
the regulated rate of $22.35 (including agreements with TTC and OneZone)?

RESPONSE:
Appendices A and B to this Schedule have been filed confidentially in accordance with
the OEB’s Rules of Practice and Procedure and the OEB’s Practice Direction on

Confidential Filings .
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INTERROGATORY 23:
Reference(s): Evidence of Dr. Church, Page 10, paragraph 30

ISSUE(S): 6

“First the analysis suggests that incumbents do not exercise (inefficient) market power.”

a)

b)

Please explain what “inefficient market power” is as distinguished from “efficient
market power”.

Please explain how efficient market power is relevant to the determination of issues
in this case.

What metrics are used to measure efficient and inefficient market power and what

evidence is available on the values of these metrics?

RESPONSE:

a)

Please refer to footnotes 34 and paragraph 189 of Dr. Church’s Evidence.
Collectively, these excerpts indicate that there is a difference between technical
market power, where price exceeds marginal cost, and market power involving the
ability to make and sustain economic profits. In industries with economies of scale
and scope pricing at marginal cost typically results in negative profits. Hence, firms
will need to be able to exercise enough market power to raise price to at least average
cost to break even. The number of firms will adjust in the long run to at least this
level. Without this exercise of market power there would not be production. Thus,

this exercise of market power is not harmful, but beneficial. As a result, the focus on
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when market power should be a concern typically involves whether it is significant

(above average cost) and durable.!

b) The primary use is to understand that the typical indirect measures of market power
used in antitrust analysis are not very helpful in assessing the state of competition or
the exercise of market power in an absolute sense. Changes in these measures, such
as changes in the number of firms and market share, can be useful to indicate changes
in market power, which if entry is not timely, likely and sufficient, will indicate the
potential for market power to be inefficient (i.e., significant and durable). But in
trying to assess the extent of competition for policy purposes they may not be
informative, especially if there are significant economies of size. If there are
significant economies of size such that marginal cost pricing is not profitable, then the
industry will be concentrated such that firms can exercise market power to raise
prices to average cost levels. The issue then for assessing competition is not whether
the industry is concentrated but whether it is too concentrated. When assessing
competition in the downstream wireless market, because of the strong network
economies, it is expected that marginal cost pricing will not be profitable and that
some exercise of market power will be necessary and the market will be concentrated.
Whether it is too concentrated and there is a competition problem (i.e., the inefficient
exercise of market power such that prices are above average cost), requires different
metrics. This discussion is developed further, and those metrics are applied to the

downstream wireless industry, in section 6.2.1 of Dr. Church’s Evidence.

! See J. Church and R. Ware, (2000), Industrial Organization: A Strategic Approach, McGraw-Hill at p.
603.
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c) Please refer to section 6.2.1 of Dr. Church’s Evidence. The two metrics applied to
the downstream wireless market are profitability over the life cycle of investment
(internal rate of return vs. cost of capital) and international comparisons of market

structure.
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INTERROGATORY 24:
Reference(s): Evidence of Dr. Church, page 8, paragraph 25

ISSUE(S): 6

Expert Report states:

“There are likely only a very limited number of locations where using small cells or DAS
mounted on poles is the sole option for wireless service providers to implement outside
data coverage and capacity. But, these localized circumstances are not likely to be
known by THESL. Hence it is unlikely that THESL can exercise market power in those
locations: if it cannot distinguish the locations where it has market power from those
where it does not, then the relevant geographic area is no smaller than the footprint of its
entire pole network. THESL does not know the value of pole access at a given location

to a wireless service provider and hence cannot discriminate if rates were forborne.”

What is the basis for the opinion that THESL cannot distinguish pole locations with
market power from those without, thereby preventing THESL from price discriminating?

RESPONSE:

Please refer to Dr. Church’s Evidence at paragraphs 163 and 164. THESL would have to
know which poles are valuable to which wireless operators in order for it to successfully
discriminate between the pricing of poles at different locations. This would require
THESL to have the technical and market knowledge to assess at each pole whether
wireless providers can easily substitute to other inputs to provide service or will instead

find it profitable to lower their quality of service in that local area. Please also refer to
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1 Dr. Church’s response to OEB Staff interrogatory 14 part b) (Tab D, Schedule 1-14, part
2 b).
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INTERROGATORY 25:
Reference(s): Evidence of Dr. Church, Page 10, paragraph 30
ISSUE(S): 6

“First the analysis suggests that incumbents do not exercise (inefficient) market power.”

a) Please explain what “inefficient market power” is as distinguished from “efficient
market power”.

b) Please explain how efficient market power is relevant to the determination of issues
in this case.

c) What metrics are used to measure efficient and inefficient market power and what

evidence is available on the values of these metrics?

RESPONSE:
Please see Dr. Church’s response to OEB Staff Interrogatory 23 (Tab F, Schedule 1-23).
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INTERROGATORY 10:

Reference(s): Pre-filed Evidence

ISSUE(S): 6

At paragraph 7 of its evidence, THESL states that approximately 117,000 of its poles are
available for wireless attachments. Please update this number, including any new poles

currently planned.
RESPONSE:

Paragraph 7 of THESL’s Pre-Filed Evidence states that approximately 119,000 poles are

available for wireless attachments. This number is still accurate.
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INTERROGATORY 11:

Reference(s): Pre-filed Evidence

ISSUE(S): 6

At paragraph 1, THESL states that it has approximately 175,000 poles. At paragraph 9,
THESL states that approximately 40,000 poles are street lighting poles. At paragraph 7,
THESL states that approximately 117,000 of its poles are available for wireless
attachment.

a) Please confirm that 18,000 poles are not street lighting poles, but are nonetheless not
available for wireless attachment.

b) Please explain why they are not available.

RESPONSE:
a) The poles are not street lighting poles and not available for wireless attachment.

b) These poles are not available for wireless attachment because they have major

equipment (i.e., SCADA switches) or riser attachments.

Any poles which have any overhead switches, transformers and risers are generally
not available for wireless attachments. In cases where overhead switches are
implemented, additional hardware associated with the switch occupies portions of the
pole which renders them unavailable. In cases where overhead transformers are
implemented, customers which may require services greater than 200A would have
their electrical infrastructure fed underground directly from the transformer pole
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1 location. This would essentially create a riser configuration and would generally

2 render the pole unavailable for wireless attachments.
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INTERROGATORY 12:
Reference(s): Pre-filed Evidence

ISSUE(S): 6

At paragraph 2, THESL states that some of its street lighting poles can, if modified or

replaced, accommodate wireless attachments.

a) Please provide a range for the costs per pole of such modification or replacement.

b) Please provide similar estimates for THESI’s poles, if different from THESL.

RESPONSE:
THESL’s response to this interrogatory has been filed confidentially in accordance with
the OEB’s Rules of Practice and Procedure and the OEB’s Practice Direction on

Confidential Filings.

Panel: THESL



10

11

Toronto Hydro-Electric System Limited
EB-2013-0234

Tab F

Schedule 3-13

Filed: 2014 Feb 28

Page 1 of 1

RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

INTERROGATORY 13:

Reference(s): Pre-filed Evidence

ISSUE(S): 6

At paragraph 11, THESL states that at the time of its application, there were 130 wireless
attachments on its poles and 61 on THESI’s poles, further breaking these down into

cellular and Wi-Fi. Please update these numbers.

RESPONSE:
Please refer to THESL s response to CCC interrogatory 2 (Tab A, Schedule 2-2).
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INTERROGATORY 14:
Reference(s): Pre-filed Evidence

ISSUE(S): 6
At paragraph 13, THESL states that since the Board’s Preliminary Decision and Order,

there have been 19 permit applications, giving some detail on the applications. Please

update the numbers in paragraph 13.

10

11

12

13

14

15

16

RESPONSE:

Since the date of the Board’s Preliminary Decision and Order in EB-2011-0120 there
have been 41 permit applications, from two providers, for wireless attachments on
THESL and THESI’s poles. To date 21 permits have been issued, ten on THESL and 11

on THESI. Of those applications, 20 are for cellular services on THESL poles and 20 are

for cellular services on THESI poles. The remaining application contemplates WiFi

attachments on two THESL poles.

Panel: THESL



10

11

12

13

14

15

16

17

18

19

20

21

22

Toronto Hydro-Electric System Limited
EB-2013-0234

Tab F

Schedule 3-15

Filed: 2014 Feb 28

Page 1 of 1

RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

INTERROGATORY 15:

Reference(s): Pre-filed Evidence

ISSUE(S): 6

At paragraph 15, THESL states that its direct and indirect costs for pole attachments are
higher than the $22.35 currently authorized by the Board.

a) Please provide THESL s best estimate of the cost of pole attachments. Please provide
a detailed description of the methodology used by THESL to calculate these costs.

b) Please list those cost elements that are included.

c) Please describe THESL’s definitions and identification and inclusion of fixed costs
and common costs.

d) Please provide any related studies or analyses.

e) If THESL does not have an estimate of its costs for pole attachments, please provide
the basis for THESL ’s statement that its direct and indirect costs are higher than
$22.35. Please provide any related studies or analyses.

RESPONSE:
Please refer to THESL’s response to CCC Interrogatory 16 (Tab J, Schedule 2-16) for an
answer to questions a), b), ¢) and e). Regarding question d), THESL has not undertaken

any related studies or analyses.
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INTERROGATORY 16:

Reference(s): Evidence of Dr. Church

ISSUE(S): 6

At paragraph 12 and elsewhere in his evidence, Dr. Church uses the expression ‘marginal

cost’.

a) Please define what is meant by this expression as applied to pole attachments.

b) In particular, please specify what Dr. Church considers to be the unit of output to be
costed.

c) Please specify what cost elements would be included, and what cost elements would
be excluded, from this definition.

RESPONSE:

a) Marginal cost is the increase in the opportunity cost of resources used to produce the
marginal unit of output. There is a distinction between marginal cost in the short run,
when not all inputs can be varied, and in the long run, when the utilization of all
inputs can be varied. The marginal cost of a pole attachment is therefore the
opportunity cost to THESL of placing the wireless attachment; this is the value
forgone by placing the attachment. The value forgone might be direct—resources are
used in the placement of the wireless attachment. The value forgone might also be a
lost opportunity. By placing a wireless attachment, revenue from other opportunities
is precluded. It might vary between the short and long run.
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b) The unit of output in the short run is an attachment at a pole. In the long run, there
might be two different measures that are important. One is the unit of attachment to a
pole. The second is broader and involves all of the avoidable costs THESL incurs
with being in the business of wireless attachments. Some of these inputs might not be
divisible, in which case their fixed costs are not marginal to any particular wireless

attachment, but to all wireless attachments.

c) Please refer to the response in parts a) and b), above.
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INTERROGATORY 17:

Reference(s): Evidence of Dr. Church

ISSUE(S): 6

At paragraph 118, Dr. Church suggests that off-loading traffic to fixed line networks is a
substitute to attaching antennas to utility poles. Please explain the extent to which this is
an efficient substitute for:

a) outdoor coverage in commercial districts and

b) outdoor coverage in residential neighborhoods.

RESPONSE:

Section 5.3.1 of Dr. Church’s Evidence discusses a number of alternative techniques that
a wireless service provider can use to meet capacity and coverage challenges, including
off-loading traffic to fixed line networks. The objective of this section is to indicate that
the technology of providing wireless services involves variable proportions. Wireless
service providers can, and as the discussion indicates do, use a mix of different inputs to
provide the desired level of capacity and coverage. This also means they can substitute
one input for others as relative prices change. The issue for market definition is whether
there is sufficient substitution to discipline the exercise of market power by a
hypothetical monopolist, where substitution is both direct (other inputs) and indirect

(downstream by wireless consumers).
The relevant issue for market definition is whether the Hypothetical Monopolist Test is
satisfied. This requires an assessment of the collective impact of all substitution at the

margin as the price of pole access for wireless attachments increases, not binary
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comparisons between alternatives as is contemplated in this question, evidence which is

not available to Dr. Church.

It is not relevant whether fixed-line offloading is a substitute for outdoor DAS and small
cells in every potential deployment situation. The evidence does establish the importance
of fixed line off loading in managing capacity on wireless networks. While fixed line
offloading does not directly improve outdoor coverage, it increases the capacity and
performance of the wireless system. By doing so, fixed-line offloading reduces the need
for wireless service providers to resort to pole-based deployments of small cells and DAS
as responses to increased capacity burdens caused by increased demand for wireless data.
Fixed-line offloading is already a widely-used and highly salutary technique since about
45 percent of mobile data traffic is already being offloaded.*

Dr. Church relies upon the conceptual framework of the hypothetical monopolist test to
identify, organize, and assess facts and data that are informative. It can be implemented
in many different ways and how it is implemented depends on the data that is available.
Dr. Church’s evidence arrives at the conclusion of a broad product market for pole access
for wireless attachments on the basis of evidence on the extent of substitution to other
inputs and whether this is likely to be sufficient to discipline the exercise of market power
by THESL in the provision of pole access for wireless attachments as per the hypothetical
monopolist test. Please refer to Dr. Church’s response to Energy Probe interrogatory 4
(Tab D, Schedule 5-4) for a summary of the evidence used by Dr. Church to arrive at this

conclusion.

! See Cisco Systems, Cisco Virtual Networking Index: Global Mobile Data Traffic Forecast Update, 2013-
18, available online: <http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-
networking-index-vni/white paper c11-520862.html>.
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INTERROGATORY 18:

Reference(s): Evidence of Dr. Church

ISSUE(S): 6

At paragraph 119, Dr. Church discusses indoor deployment of small cells and DAS.

Please explain the extent to which this is an efficient substitute for pole attachments for:
a) outdoor coverage in commercial districts and

b) outdoor coverage in residential neighborhoods.

RESPONSE:

a) and b) Dr. Church is aware that indoor deployments of small cells and DAS
might be capable of providing outdoor coverage.! Whether these indoor deployments
are “efficient substitutes” for outdoor DAS and small cells in every potential
deployment situation is not relevant to Dr. Church’s analysis of the relevant market
and THESL’s ability to exercise market power in the provision of pole attachment
service. As noted at paragraph 22 in Dr. Church’s Evidence substitution need not be
direct: “The substitution might be circuitous: outdoor capacity and coverage in a
particular geographic area can be enhanced by reallocating macrocell capacity away

from providing indoor usage by installing DAS and small cells indoors.”
Additional evidence found subsequent to the preparation of Dr. Church’s Evidence

estimates that if small cells could just absorb in-building traffic generated at venues

such as train stations, shopping malls, and entertainment venues, the total traffic
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carried by the macrocell network would decline by up to 32%.2 A chain of
substitution that runs from outdoor small cells on poles to indoor small cells to

macrocell coverage outdoors is potentially very material.

! Dr. Church’s Evidence at para. 119; Dr. Jackson’s Evidence, at Table 2 and p. 12.
% See Analysys Mason, “3G and 4G Small Cells Create Big Challenges for MNOs”, available at
<http://www.analysysmason.com/About-Us/News/Insight/small-cells-big-challenges-Mar2013/>.
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INTERROGATORY 19:

Reference(s): Evidence of Dr. Church

ISSUE(S): 6

At paragraph 120, Dr. Church suggests that wireless service providers can increase

capacity through increased spectrum availability and sharing.

1)

2)
3)

Please provide Dr. Church’s best estimate as to the amount by which these methods
could increase capacity for an incumbent wireless service provider:

a) intheory and

b) in practice.

Please discuss the extent to which spectrum is available to a new entrant.

Please describe the incentives for incumbents to share spectrum with new entrants.

RESPONSE:

1)

There is no practical way for Dr. Church, or any other analyst, to estimate how much
additional capacity could be added through acquisition of spectrum and spectrum
sharing. This depends on how much spectrum they acquire and how much spectrum
is shared. Dr. Church notes that Bell and Rogers have access to 2500 MHz spectrum
in Toronto, have recently acquired 700 MHz spectrum, and will make efforts to re-
farm existing spectrum that is used for 2G and 3G services. The availability of
additional bandwidth reduces the need to engage in “frequency re-use” techniques

including outdoor small cells and DAS.!

! See Dr. Church’s Evidence at para. 100, which explains the basics of wireless networks, and how capacity
challenges have traditionally been met by re-using frequencies in adjacent cells.
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What is relevant is whether wireless carriers can increase capacity through increased
use of spectrum and spectrum sharing in the face of an increase in the price for pole
access for wireless attachments. On the relevance of this, please refer to Dr. Church’s
response to VECC interrogatory 17 (Tab F, Schedule 3-17). What should be clear is
that wireless providers do use spectrum in the provision of wireless services and can

and do substitute other inputs for spectrum.

2) The availability of spectrum to a new entrant depends on how much the new entrant
is prepared to pay for spectrum, and how much spectrum is made available. In the
2008 AWS auction, large quantities of spectrum were set-aside for new entrants. In
the most recent auction (of 700 MHz spectrum), the entrants in Toronto—Wind,
Public Mobile and Mobilicity—did not participate in the auction, but Quebecor
acquired 10 MHz of spectrum covering Southern Ontario at very low cost compared

to the incumbent operators.

3) The incentives to share spectrum between incumbents and entrants will depend on the
business interests of the entrant and incumbent. Dr. Church notes that Rogers, an
“incumbent”, has entered into a spectrum and network sharing agreement with

Videotron/Quebecor, an “entrant.”

? Ibid. at para. 127 and fn. 103.

Panel: Experts
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INTERROGATORY 20:
Reference(s): Evidence of Dr. Church
ISSUE(S): 6

At paragraph 121, Dr. Church suggests that the deployment of MIMO is one way to
expand capacity. Please discuss the aesthetic and health concerns that might be raised by

the deployment of MIMO in residential neighborhoods.
RESPONSE:

Dr. Church declines to speculate on whether such concerns might be raised by the

deployment of MIMO, as this is outside of his area of expertise.

Panel: Experts
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INTERROGATORY 21:
Reference(s): Evidence of Dr. Church
ISSUE(S): 6

At paragraph 122, Dr. Church discusses pricing, traffic shaping, and compression as

methods to increase capacity.

Please provide Dr. Church’s best estimate as to the amount by which these methods could
increase capacity:
a) intheory and

b) in practice.

RESPONSE:

Traffic-shaping, data compression and pricing are not capacity-augmenting techniques,
but capacity management techniques. These technigques can be used with varying
intensity depending on the wireless service providers’ commercial strategies. Dr. Church
notes that most wireless data plans are now “tiered” plans, instead of unlimited plan.*

Thus, these alternatives, or some of them, are already being intensively used.

Having established that wireless operators can, and do, use capacity management

techniques, Dr. Church reiterates his response to VECC interrogatory 17 (Tab F,

! In a three-year period from 2010 to 2013, Cisco Systems estimates that the proportion of “tiered” pricing
plans in all wireless data plans that it surveyed increased from 4 percent in January 2010 to 55 percent in
September 2013. See Cisco Systems, Cisco Virtual Networking Index: Global Mobile Data Traffic
Forecast Update, 2013-18. Available at http://www.cisco.com/c/en/us/solutions/collateral/service-
provider/visual-networking-index-vni/white _paper_c11-520862.html.

Panel: Experts
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1 Schedule 3-17) with respect to substitution between these techniques and pole access for
2 wireless attachments.

Panel: Experts
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INTERROGATORY 22:
Reference(s): Evidence of Dr. Church
ISSUE(S): 6

At paragraph 123, Dr. Church discusses cell splitting and spectrally efficient technology.

Please provide Dr. Church's best estimate as to the amount by which these methods could
increase capacity:
a) intheory and

b) in practice.

RESPONSE:

While it is impossible to quantify the precise increase in capacity that is possible (at least
in practice) through improvements in spectral efficiency or cell-splitting, these
techniques, together with allocation of increased spectrum, have been at the forefront of
meeting capacity challenges to date, and will continue to be relied on in the future.*

Having established that wireless operators can and do increase capacity by adopting
standards with greater spectral efficiency and cell-splitting, Dr. Church reiterates his
response to VECC interrogatory 17 (Tab F, Schedule 3-17) with respect to substitution

between these alternatives and pole access for wireless attachments.

! Dr. Church’s Evidence at para. 100 and fn. 61.

Panel: Experts
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1 Dr. Jackson observes that new approaches to system design promise to expand
2 substantially the overall spectral efficiency of wireless systems by allowing the reuse of

3 frequencies within a single cell. One such technique is called multi-user MIMO.

Panel: Experts
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RESPONSES TO VULNERABLE ENERGY CONSUMERS
COALITION INTERROGATORIES

INTERROGATORY 23:
Reference(s): Evidence of Dr. Church
ISSUE(S): 6

At paragraph 124, Dr. Church discusses Industry Canada’s roaming and sit [sic] sharing
mandates. In Dr. Church’s view, does Industry Canada’s site sharing mandate apply to

antenna sits located on utility poles or on the sides of buildings?

RESPONSE:

Industry Canada’s roaming mandates allow entrant firms’ customers to “roam” on
incumbent networks, and cannot be applied to poles or any other site. Dr. Church does
not know whether Industry Canada’s site sharing mandates apply to poles. Whether
Industry Canada’s site-sharing mandates apply to utility poles or sides of buildings may

be a matter of interpretation or legal expertise.
The ability to roam and to share other types of sites (besides poles) with incumbents will,

all else equal, reduce entrants’ need to make their own separate placements using utility

poles as sites.

Panel: Experts
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INTERROGATORY 24:
Reference(s): Evidence of Dr. Church
ISSUE(S): 6

At paragraph 148 and following, Dr. Church discusses the use of utility poles by Public

Mobile and by Videotron to deploy distributed antenna systems in Montreal.

a) Please provide the prices paid by Public Mobile and by Videotron for these pole
attachments.

b) Please describe the process by which these prices were established, whether
agreements negotiated between parties, commercial arbitration, or regulatory

intervention.

RESPONSE:
a) Dr. Church is only aware of the details of a rental agreement between DASCOM and
Ville De Montreal that stipulates an annual pole rental of $100 per pole for the use of

259 poles, subject to an annual inflation factor of 3%.

b) The agreement appears to be a negotiated agreement between the City of Montreal
and DASCOM.

Panel: Experts
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COALITION INTERROGATORIES

INTERROGATORY 25:
Reference(s): Evidence of Dr. Church
ISSUE(S): 6

At paragraph 182, Dr. Church states:

“...if THESL attempts to price pole access at very high levels, this is likely to reduce the
demand for poles to the limited set of circumstances where even the incumbent wireless
firms lack effective economic substitutes. Even if wireless service providers could not
avoid using THESL poles entirely, they would appear to certainly have the flexibility to

greatly reduce their reliance on this infrastructure...”

a) Please provide Dr. Church’s best estimate of the own-price elasticity of demand for
pole attachments.

b) Please provide any supporting studies and analyses.

RESPONSE:

a) Please refer to Dr. Church’s response to VECC interrogatory 17 (Tab F, Schedule 3-

17).

b) Dr. Church does not have any such studies or analyses.

Panel: Experts
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INTERROGATORY 10:
Reference(s): BRG Report (Dr. Church) Page 5 Para 17 and 18,
Appendix Table 2

ISSUE(S): 6

17. Upstream Product Market Definition: The economic interest in the regulation of
access to poles by firms wishing to make wireless attachments is linked to
demand for such pole access by (cellular) wireless service providers in Toronto.
While some parties might also wish to make wireless attachments to poles for
providing other types of services — e.g., Wi-Fi or highly localised wireless

networks—the economic importance of these is likely limited.10

Based on the above please provide qualitative estimates of the future market demand for

attachments. Please include utility poles, streetlight and other, in Toronto.

RESPONSE:

Dr. Church does not have such an estimate. Moreover, the cited paragraph provides no
basis for a qualitative estimate of future market demand. Instead the citation and the rest
of paragraph 17 in Dr. Chruch’s Evidence observes that interest, or demand, for pole
access for wireless attachments arises from the potential for it to be useful for the

provision of service by wireless service providers.

Panel: Experts
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RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION

INTERROGATORIES

INTERROGATORY 11:
Reference(s): Dr. Jackson Report Page 32, Table 2

ISSUE(S): 6

a) Please explain whether the market for wireless utility pole attachments is
expanding/contracting.

b) Please update Table 2 for most recent data.

c) Please include information on 4G networks if available.

RESPONSE:
Dr. Jackson’s responses are as follows:

a) Inmy report, I did not attempt to define the market for pole attachments, so I am
reluctant to answer the question in the terms it is posed. As | note in my report,
“Future demand growth will require much more extensive use of small cells.”

Wireless utility poles are one place where small cells can be installed.

b) Table 2 was prepared less than a year ago. | am not aware of any changes in
technology or equipment available in the marketplace that would change the
comparisons shown in that table.

c) There are a number of references to LTE and LTE-Advanced in my report. LTE is

and will continue to be the most widely-used 4G technology. The only significant

alternative to 4G technology is WIMAX (IEEE 802.16). However, most of the
wireless industry seems to have chosen to build LTE systems. Consequently, the

Panel: Experts
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1 LTE ecosystem is and will stay far more vibrant than that for WiMAX. 1 believe that

2 the discussion in my report is fully applicable to 4G—most importantly LTE.

Panel: Experts
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RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

INTERROGATORY 12:
Reference(s): THC Annual Corporate Report April 2013, Page 18/19

ISSUE(S): 6

4.4 Toronto Hydro Energy Services Inc.

TH Energy is a professional energy services company with $22.2 million of Capital
Assets. Until January 1, 2012, TH Energy owned and operated all of the street lighting
assets located in the City and had the sole right to provide maintenance and capital
improvements to the street lighting systems throughout the City until 2035, which
services were sub-contracted to LDC. Effective January 1, 2012, TH Energy transferred
a portion of its street lighting assets to LDC. TH Energy continues to provide street
lighting system maintenance and capital improvement services to the City, and such
services continue to be sub-contracted to LDC. See section 5.3 under the heading “Street
Lighting Activities” for more information on the transfer of street lighting assets from TH
Energy to LDC.

TH Energy also provides consolidated billing services to the City, which services are sub-

contracted to LDC.

a) What are the 2013 businesses of THESI? Please provide detail.

b) Please provide the aggregate 2013 net assets and revenues.

c) Does THESI provide Wi-Fi or other attachment/connection services on streetlights —
either directly or as part of its SL maintenance arrangements with City and or
THESL?

d) Please delineate each and numbers of attachments/connections.

e) Please provide copies of the relevant Inter-Corporate Agreements per ARC.

Panel: THESL
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f)  Are there any restrictions on THESI providing Wi-Fi/Wireless connection services in

future? Please discuss.

RESPONSE:
a) The only change in THESI’s business activities in 2013, from those described in the
2012 Annual Information Form at pages 18 and 19, is that THESI no longer provides

consolidated billing services to the City of Toronto.

b) This information is not relevant to this application, and in any event, cannot be

disclosed at this time because THESI is undergoing a financial audit.

¢) As noted at paragraph 11 of THESL’s Pre-Filed Evidence, THESI’s poles support
wireless attachments for both Wi-Fi and cellular services.

d) Please refer to THESL’s response to CCC interrogatory 2 (Tab A, Schedule 2-2).

e) A copy of the relevant agreement is attached as Appendix A.

f) THESL interprets this question to ask whether there are any restrictions on THESI
providing wireless services in the future. THESL is not aware of any such

restrictions beyond those set out in the Board’s Affiliate Relationships Code and the
Ontario Energy Board Act, 1998.

Panel: THESL
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THIS SERVICE AGREEMENT made as of January 1, 2012.
BETWEEN:

Toronto Hydro-Electric System Limited ("THESL")
and
Toronto Hydro Energy Services Inc. (“Affiliate™)
WHEREAS the Affiliate desires THESL to provide certain Services (as defined herein) to it and
THESL wishes to provide such Services; and,

WHEREAS the Affiliate desires to provide certain Services (as defined herein) to THESL and
THESL wishes to receive such Services.

NOW THEREFORE in consideration of the mutual covenants and agreements herein and other
good and valuable consideration, the receipt and sufficiency of which is hereby acknowledged,
THESL and Affiliate (together, the "Parties") agree as follows:

1. PURPOSE

1.1 The purpose of this Agreement is to describe:

(a) the Services to be provided by THESL to the Affiliate, and by the Affiliate to
THESL;

(b) the charges to be paid by each Party for the Services it receives from the other
Party; and

(¢) the working relationship between the Parties relating to the Services.

2. DEFINITIONS AND INTERPRETATION
2:1 As used in this Agreement, the following terms shall have the following meanings:
(a) "Affiliate Relationships Code" means the Affiliate Relationships Code for
Electricity Distributors and Transmitters issued by the Ontario Energy Board on

April 1, 1999, including any and all amendments or revisions thereto;

(b) "Agreement” means this Service Agreement for Services and all instruments
supplemental to it or in amendment or confirmation of if;

System Limited
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(c)

(d)

(e)

®

(2

(h)

(1)

)

“Fully-Allocated Costs” shall have the same meaning prescribed to it in the
Affiliate Relationships Code;

“Market Price” shall have the same meaning prescribed to it in the Affiliate
Relationships Code;

"Parties" means THESL and Affiliate collectively, and "Party" means any one of
them;

"Representatives" means any employee, agent, or subcontractor, of the Party in
question, including without limitation any third party retained to perform any or

all of the Services pursuant to Section 4 of this Agreement;

"Services" shall have the meaning prescribed to it in Section 4.1 of this
Agreement;

“Shared Corporate Services” shall have the meaning prescribed to it in the
Affiliate Relationships Code;

"Transfer Price(s)" shall have the meaning prescribed to it in Section 5 of this
Agreement;

"Term" shall have the meaning prescribed to it in Section 3.1 of this Agreement;

Unless the context of this Agreement requires otherwise, the singular number shall
include the plural and vice versa and any gender includes any other gender.

The following Schedules are attached to and form an integral part of this Agreement:

Schedule 1 Environment, Health and Safety
Schedule 2 Treasury and Insurance

Schedule 3 Finance

Schedule 4 Information Technology and Services
Schedule 5 Procurement

Schedule 6 Legal

Schedule 7 Organizational Effectiveness
Schedule 8 Facilities Management

Schedule 9 Fleet and Fleet Management

Schedule 10 Emergency Response and System Support (1)
Schedule 11 Consolidated Billing and Settlement Services
Schedule 12 Emergency Response and System Support (2)

TERM AND TERMINATION

The Parties agree that, notwithstanding any provision contained therein, the Service
Agreement made between them as of January 1, 2011 is terminated effective December
31, 2011.

This Agreement shall be for a term of five (5) years commencing on January 1, 2012 and
terminating on December 31, 2016 unless the Agreement is terminated earlier by either



4.1

4.2

4.3

4.4

4.5

4.6

4.7

Party, in whole or in part, upon no less than sixty (60) days' written notice to the other
Party (“Term”); provided that in the event of default in performance of any material
covenant in this Agreement, including Section 13.3, the non-defaulting Party shall be
entitled to terminate the Agreement on no less than fourteen (14) days written notice to
the defaulting Party. Any partial termination of the Agreement shall be evidenced by a
written agreement as between the Parties specifying the specific Shared Services to be
terminated, and the adjustment in Transfer Price pursuant to such partial termination;
provided that the Parties shall make any adjustments required to insure that the Transfer
Prices remain consistent with the Affiliate Relationships Code.

SERVICES

“Services” means the services referred to in section 4.2 and any transfer or secondment of
an employee as contemplated in section 4.6.

Subject to Section 4.5 of this Agreement, THESL shall provide the Affiliate with the
Services listed in Schedules "1" through “11” hereto and any additional services required
by Affiliate from time to time, and the Affiliate shall provide THESL with the Services
listed in Schedule “12” hereto and any additional services required by THESL from time
to time. Any additional services required by the Affiliate or THESL shall be provided on
the same terms and conditions and Transfer Prices set out in this Agreement. The Parties
shall provide the Services at commercially reasonable quality levels.

Subject to Sections 4.4 and 4.5 hereof, each Party shall have the right, in its sole
discretion, to contract with a third party to deliver all or part of the Services, provided
however that such third party shall be capable of providing such Services to the same or
better quality levels than those set forth in Section 4.2. The Parties agree that, in
procuring the delivery of such Services from a third party, the Party providing such
Services shall be acting as the agent of the Party receiving such Services.

If THESL contracts with a third party to provide part or all of the Services pursuant to
Section 4.3 above, the Affiliate shall pay the amount charged by the third party for the
portion of the Services delivered, plus any applicable administration fees.

If the Affiliate contracts with a third party to provide THESL a Service pursuant to
Section 4.3 above, THESL shall pay no more than Market Price for that Service,
provided that a reasonably competitive market exists for the Service.

No employee shall be shared between THESL and the Affiliate, however an employee
may be transferred or seconded from THESL to the Affiliate or from the Affiliate to
THESL with the prior approval of an officer or other authorized individual of each of the
relevant departments of THESL and the Affiliate. When on a secondment or transfer, the
employee will not provide any services to the original company during the period of
secondment or transfer unless the services are pursuant to this Agreement.

Each Party shall bear the risk involved in delivering the Services to the other Party.
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5.5

5.6

5.7

6.1

TRANSFER PRICING

“Transfer Price(s)” means the charges referred to in sections 5.2 and 5.3. Estimates of the
annual Transfer Prices for the Services are set out in the attached Schedules.

All Services provided by THESL or its Representatives will be charged to the Affiliate at
Fully-Allocated Cost (plus any applicable taxes), unless the Services are not a Shared
Corporate Service and the Market Price exceeds the charge, in which case the charge will
be set to the Market Price. The Affiliate shall pay the charges to THESL.

All Services provided by the Affiliate or its Representatives will be charged to THESL at
the lower of Market Price or the Affiliate’s Fully-Allocated Cost. THESL shall pay the
charges to the Affiliate.

The Parties hereby agree and acknowledge that they shall review the Services and the
estimated Transfer Prices described in the Schedules hereto at such times as necessary in
order to ensure that the Transfer Prices remain consistent with the requirements of the
Affiliate Relationships Code.

Each Party shall render to the other Party, on or before the 15" day of each month (or
such other time as may be agreed), an invoice setting forth the total amount due in respect
of each of the Services provided during the previous calendar month and the amount of
any HST or other taxes, which the Party receiving the Services has an obligation to pay.

Each Party shall, no later than forty-five (45) days after receipt of an invoice described in
Section 5.5 above, or if such day is not a business day, the immediately preceding
business day, render to the other Party, by any acceptable method agreed to by the
Parties, the amount due to the other Party as set forth in the invoice. This Section 5.6 shall
survive any termination of this Agreement or the expiry of the Term for a period of
twelve (12) months from the date on which the last invoice is rendered to Affiliate
pursuant to this Agreement.

At the end of the fiscal year, each Party will perform a reconciliation of the estimated
annual Transfer Price (as invoiced pursuant to Section 5.5) and the actual annual Transfer
Price of providing the Services during that fiscal year, and will issue a reconciliation
invoice. Any differences, that were not previously paid by or refunded to the Party
receiving the Services, shall be settled within forty-five (45 days) after the receipt of the
reconciliation invoice.

NOTICES AND CONTACTS

Any notice or communication required as between the Parties pursuant to this Agreement
shall be delivered to the following individuals, or to such other individual as either Party
may stipulate by notice to the other:

For THESL:  Anthony Haines
Telephone: 416.542.3339
Fax: 416.542.2602
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9.1

10.

10.1

11.

12.

12.1

For Affiliate:  Jean-Sebastien Couillard
Telephone: 416.542.3166
Fax: 416.542.2662

AMENDMENTS

If at any time during the term of this Agreement the Parties deem it necessary or
expedient to make any alteration or addition to this Agreement, they may do so by means
of a written agreement between them which shall be supplemental and form part of this
Agreement.

FURTHER ASSURANCES

The Parties agree that each of them shall, upon reasonable request of the other, do or
cause to be done all further lawful acts, deeds and assurances whatever for the better
performance of the terms and conditions of this Agreement.

SUCCESSORS AND ASSIGNS

This Agreement shall enure to the benefit of and be binding upon the respective
successors and permitted assigns of the Parties, provided however that neither Party may
assign this Agreement without the prior written consent of the other Party, such consent
not to be unreasonably withheld.

SEVERABILITY

If any provision of this Agreement is determined to be invalid or unenforceable in whole
or in part, such invalidity or unenforceability shall attach only to such provision and
everything else in this Agreement shall continue in full force and effect.

COUNTERPARTS

This Agreement may be executed by the Parties in separate counterparts, each of which
when so executed and delivered shall be an original, but all counterparts shall together
constitute one and the same instrument.

DISPUTE RESOLUTION

The Parties will use their best efforts to resolve, at an operational level, any disputes
which may arise concerning this Agreement. Any issues which remain unresolved for
more than fifteen (15) days will be referred to a member of the senior management of
each of the Parties, who shall confer in an effort to resolve the issue. The parties agree to
use their best efforts to resolve all disputes in a timely and professional manner utilizing a
process appropriate to the issues involved.
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13.1

13.3

CONFIDENTIALITY

«Confidential Information” means all information, whether disclosed orally, in writing,
or otherwise, designated as being confidential, which is disclosed by one Party (the
“Disclosing Party”) to the other Party (the “Recipient”) relating to the business of the
Disclosing Party or in connection with the subject matter of this Agreement and includes,
but is not limited to, business, financial, and marketing information, plans and strategies,
contractual, customer and supplier information, technical information related to
hardware, software and firmware, and know-how, trade secrets and any other intellectual
property rights, and the terms of this Agreement. Notwithstanding the foregoing,
Confidential Information shall not include:

(1) information which now is, or hereafter properly becomes, generally available to
the public other than as a result of disclosure in breach of this Agreement;
(i1) information which is required to be disclosed in compliance with any applicable

law, under order of a court of competent jurisdiction or other similar requirement
of a governmental agency, so long as the Recipient provides the Disclosing Party
with prior written notice of any required disclosure pursuant to such law, order or
requirement and cooperates, to the extent permitted by law with the Disclosing
Party in seeking an order eliminating or restricting the disclosure or a protective
order or otherwise ensuring the confidential treatment of the Confidential
Information;

(i)  information which is disclosed with the prior written approval of an authorized
officer of the Disclosing Party;

(iv) information which is previously known to the Recipient at the time of disclosure;

(v) information which is discovered by the Recipient without reference to the
Confidential Information of the Disclosing Party; or

(vi) information which is lawfully obtained from a third party which was not bound
by a confidentiality agreement respecting the disclosure.

Each Party agrees not to disclose any Confidential Information to any person except
those of its Representatives who have a need to know such Confidential Information in
connection with this Agreement and who are informed of the confidential nature of the
Confidential Information and who agree to be bound by the terms of this Section 13. The
Recipient will not use any Confidential Information relating to the Disclosing Party for
any purpose other than in connection with the performance of its obligations, or exercise
of its rights under this Agreement, and will exercise the same security measures normally
exercised with respect to its own Confidential Information, and at a minimum a
reasonable degree of care, to safeguard the Confidential Information from disclosure to
anyone other than as permitted hereby. The provisions of this Section 13.2 shall survive
termination of this Agreement.

The Affiliate shall comply at all times with the data management and access protocols
implemented by THESL to protect access to any Confidential Information including, but
not limited to, any information relating to specific smart sub metering provider,
wholesaler, consumer, retailer or generator that THESL has obtained in the process of
providing current or prospective utility service, or any other information that is defined as
confidential information under the Affiliate Relationships Code. In the event that this
Section 13.3 conflicts with any other provision under Section 13, this Section 13.3 will
prevail.



IN WITNESS WHEREOQF, the Parties have executed this agreement effective as of the date
first abdve written as attested by the hands of their respective officers duly authorized in that
behalf:

TORONTO HY DR([— LECTRIC SYSTEM LIMITED

fttio—"

Arﬁhony Haines
President and Chief Executive Officer

Per:

TORONTO HYDRO ENERGY SERVICES INC.

LD

Jean—S 4stien Couillard
Chief Financial Officer
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SCHEDULE 1

SERVICE: Environment, Health and Safety
PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing recommendations and advice on scope and content of
environmental issues; coordinate and conduct environmental
training; providing health services which will co-ordinate the
disability management process for absences of an occupational and
non-occupational illness or injury; providing recommendations and
advice on EHS issues; conducting and co-ordinating health and
safety education and training; maintaining health and safety
records; providing accident/incident investigations; providing
occupational and non-occupational claims management services.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE
Safety: Environment, Health and Safety Management System; $10,365

Environment, Health and Safety Training; Accident/Incident
Investigations; Health Services; WSIB Claims Management
Administration




SCHEDULKE 2

SERVICE: Treasury and Insurance
PROVIDED BY:  THESL to the Affiliate
DESCRIPTON: Providing treasury related services such as cash management,

banking, investing, credit, risk and debt management, financial
strategy, planning, reporting and insurance activities.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE
Cash Management; Credit Risk Management; Long-term Debt $27,460

Management and Investor Relations; Financing Strategy;
Insurance Management; Monthly Accounting/Reporting

10



SCHEDULE 3

SERVICE: Finance

PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing finance services which includes: payroll and accounts
payable services such as analysis, processing and reporting;
financial reporting and accounting such as preparation of financial
statements, accounting research, development of internal
accounting policies, and general ledger services; management
reporting; financial planning; business unit support; and tax
services such as preparation of corporate tax returns, tax planning
and tax consulting services on tax compliance matters.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE

Payroll, Corporate Controllership and Policy, Accounts Payable, $276,210

Reporting, Financial Planning, Corporate Tax, Finance -

Operations

11



SCHEDULE 4

SERVICE: Information Technology and Services

PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing required IT equipment (hardware), required software and
applications, data centre and network services, maintenance,

implementation, administration and support; as well as overseeing
and managing IT related matters.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE
IT Stewardship, Management, Maintenance and Support $61,898

12



SERVICE:
PROVIDED BY:

DESCRIPTON:

SCHEDULE 5
Procurement

THESL to the Affiliate

Providing procurement services consisting of: acquisition of
required goods and services which includes compiling tender and
RFP requirements and coordinating goods and service
requirements; and contract administration services which involve
administering the competitive bidding process and vendor

assessment.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE

Procurement Charge

$44,688

13



SCHEDULE 6

SERVICE: Legal
PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing legal services for commercial, litigation, real property,
claims, and other legal matters, which include legal consultation
and advice, initiation of defense of legal proceedings, preparation
of contracts, review of contracts, legal research and compliance,
and preparation of required legal responses as well as providing
legal leadership and strategy.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE
Legal services for commercial, litigation, real property, claims $48.,647

14



SERVICE:
PROVIDED BY:

DESCRIPTON:

SCHEDULE 7
Organizational Effectiveness
THESL to the Affiliate

Providing support for organizational staff planning; the design
and administration of benefit programs; design and administration
of compensation systems; salary administration; job evaluation;
and the management of human resources information systems and
reporting requirements. Services also include: supporting the
design and implementation of human resources strategic
initiatives; the design, assessment and audit of internal human
resources policies, programs and processes. Providing support to
employees and leaders in the following areas: labour and
employee relations; recruitment, selection, and on-boarding; job
analysis and design; employee performance and attendance
management.

SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE

Disability Case Management; Attendance Management $33,541
Program; Administer and Manage All Leaves; Development and
Maintenance of HRIS System; Administer Benefits Program -
Employees and Retirees; Manage Total Compensation Program
(Job Evaluation/Salary Administration/Variable Pay); Manage
Retirement Program; Training and Education on Compensation
and Benefits Topics; Manage Benefit Programs — Employees
and Retirees; Labour Relations; Employee Relations; Deliver
Training on Labour/Employee Relations Topics; Legal
Compliance; HR Practices and Procedures; Conduct

Recruitment, Selection and Orientation — Full-time, Temporary,
Internal and External; Administer Student and Intern
Employment Programs; Process Voluntary Termination; Engage
Contingent Personnel

15




SCHEDULE 8

SERVICE: Facilities Management
PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing required office space and operations and maintenance
function of work areas and facilities as well as facilities and real
estate related acquisitions and disposals, planning, health and
safety, strategy, assessment, administration and management

activities.
SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE
Operation and Maintenance; Real Estate; Human and
Environmental Factors; Planning and Project Management; $62.104

Manage Facility Function; Quality Assessment and Innovation;
Investment Recovery

16



SCHEDULE 9
SERVICE: Fleet and Fleet Management

PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing usage, management, administration and maintenance of
vehicles and trucks.
SUMMARY ESTIMATED
ANNUAL
TRANSFER PRICE

Fleet Management and Repair; Wash Vehicles and Equipment;
Fleet Vehicle and Equipment Asset Management; Inventory
Management; Legislative Compliance; Licences, Permits; Fleet
Parking; Driver Training and Licence Management; Centralized
Tool Crib Services

$183,580

19



SCHEDULE 10

SERVICE: Emergency Response and System Support (1)

PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing emergency response and system support Services.
SUMMARY ESTIMATED ANNUAL
TRANSFER PRICE

Emergency operations and maintenance; storm damage
response; unplanned corrective measures and repairs;
operations support services

$454,000

18




SCHEDULE 11

SERVICE: Consolidated Billing and Settlement Services

PROVIDED BY: THESL to the Affiliate

DESCRIPTON: Providing consolidated billing and settlement Services.
SUMMARY ESTIMATED ANNUAL
TRANSFER PRICE

Processing and clerical work involved in the consolidated
billing to the City of Toronto; billing and settlement activities.

$122,499

19




SCHEDULE 12

SERVICE: Emergency Response and System Support (2)

PROVIDED BY: Affiliate to THESL

DESCRIPTON: Providing emergency response and system support Services.

SUMMARY

ESTIMATED ANNUAL
TRANSFER PRICE

Field Services: Emergency operations and maintenance; storm
damage response; demand operations and maintenance

$222,000

Design Services: Project design support

$384,000

20
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Toronto Hydro-Electric System Limited
EB-2013-0234

Tab F

Schedule 5-13

Filed: 2014 Feb 28

Page 1 of 1

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

INTERROGATORY 13:
Reference(s): THC Annual Corporate Report April 2013, Page 18/19

ISSUE(S): 6

Potential Business reorganization

If THESL is allowed to deregulate services and prices for pole-related Wi-Fi services,
then will THESI (or other THC subsidiary) either become service provider and/or acquire
a service provider?

RESPONSE:

It is not THESL’s current intention that THESI or any other THC subsidiary would

become involved a line of business that includes providing wireless services. This

application is predicated on engagement exclusively with arms length counterparties.

Panel: THESL
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Toronto Hydro-Electric System Limited
EB-2013-0234

Tab F

Schedule 5-14

Filed: 2014 Feb 28

Page 1 of 5

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

INTERROGATORY 14:
Reference(s): BRG Report (Dr. Church) at Para 4-7, 20, 52-53

ISSUE(S): 6

At para 4, Professor Church states that the
“key issue in assessing regulatory forbearance is whether, in the absence of

regulation, competition is sufficient to discipline the exercise of market power”.

At para 5, he states:
“The goal of a market power analysis is to determine the extent to which a firm,
in this case THESL, can profitably offer a service, in this case, pole access for
wireless attachments, at rates in excess of competitive levels. If THESL cannot
exercise market power in the provision of pole access for wireless attachments,
then in the absence of some other compelling reason to continue regulation,

competition is sufficient to protect the public interest.”

At para 20, he states:
“Market definition involves identifying substitutes that constrain the exercise of
market power. If the relevant market was (on the product dimension) pole access
for wireless attachments and (on the geographic dimension) a specific pole then

THESL would have market power.”

a) Does Professor Church regard the presence of market power and the exercise thereof

as distinct issues, or are they the same?

Panel: Experts
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b)

d)

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

Professor Church makes repeated reference to Canada’s Competition Act and the
enforcement guidelines of the Competition Bureau. Does he believe that under s.92
of the merger provisions of the Act, the Commissioner must show both that the
contested merger creates market power AND that the merged firm will exercise that
market power?
If the answer to b) above is yes, would Professor Church agree that his view differs
from s.2.3 of the Bureau’s merger guidelines:
2.3 These guidelines describe the analytical framework for assessing market
power from the perspective of a seller of a product or service (“product,” as
defined in section 2(1) of the Act). Market power of sellers is the ability of a
firm or group of firms to profitably maintain prices above the competitive level
for a significant period of time. The jurisprudence establishes that it is the
ability to raise prices, not whether a price increase is likely, that is
determinative.
At para 6, Professor Church states that an exclusive supplier may not have market
power if it competes with differentiated products. Does he regard hydro poles, roof-
tops, and sides of buildings as distinct products or as differentiated products in this
case?
At para 7, Professor Church states that the rationale for price and entry regulation
requires an assessment, the first step of which is a determination that the technology
is a “normative natural monopoly”. Accordingly, does he believe that a hydro pole
is NOT a natural monopoly? If so, please explain briefly why not.
Please clarify para 20. Suppose that the product market consisted only of poles and
that the geographic market were larger than a specific pole. Would Professor
Church claim that THESL had market power?

Panel: Experts
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Toronto Hydro-Electric System Limited
EB-2013-0234

Tab F

Schedule 5-14

Filed: 2014 Feb 28

Page 3 of 5

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

RESPONSE:

a)

b)

Market power is defined as the ability to profitably raise price above competitive
levels or otherwise increase profits by deviating from competitive levels.! The
distinction in the question is not typically relevant because profit maximizing firms
that have the ability to exercise market power will typically do so, unless they are
subject to regulatory constraint or the threat of a regulatory constraint. A firm with
the ability to exercise market power whose objective was to maximize total surplus

would not do so.

Dr. Church is an economist, not a lawyer. His beliefs regarding the legal requirements
for demonstrating that a merger would result in a substantial lessening of competition
are irrelevant. From the perspective of an economist and competition policy scholar,
a lessening of competition corresponds to an increase in market power which, in the
typical case, would be expected to be exercised. Please refer to the response in part
a), above. So, in Dr. Church’s view, the Commissioner’s burden of proof is
demonstrating that the merger creates, enhances, or maintains market power; if the
market power is not exercised because of a regulatory constraint then it is arguable
that the merger did not create, enhance or maintain market power because there is still

a constraint on its exercise.

That being said, it is not clear why or how Dr. Church’s views on the interpretation of
section 92 —a key merger provision of the Competition Act—are relevant to
assessing forbearance of pole access for wireless attachments. There is a single

reference to the Merger Enforcement Guidelines in Dr. Church’s Evidence and it is to

! Dr. Church’s Evidence at para. 50.

Panel: Experts
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Toronto Hydro-Electric System Limited
EB-2013-0234

Tab F

Schedule 5-14

Filed: 2014 Feb 28

Page 4 of 5

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

the hypothetical monopolist test and market definition, not the definition of a

substantial lessening of competition under section 92 of the Competition Act.

The Competition Tribunal’s approach under Section 92 of the Competition Act is to
assess the effect on market power of the transaction holding costs constant. If market
power increases substantially then it will find a substantial lessening or prevention of
competition even if price were to fall because of efficiencies.* However, if the
requirements of Section 96 are met, and the efficiencies are found to be greater than,
or offsetting to, the effects of the lessening or prevention of competition, then the
Tribunal is not to enjoin the transaction. This may be the case if price falls. That
being said, Dr. Church does not see how his views on this matter, and the Bureau’s
interpretation in the current Merger Enforcement Guidelines, are relevant to the issue

before the OEB in this proceeding.

Dr. Church does not understand the relevance of the distinction made between
distinct products and differentiated products. THESL will have market power in the
provision of pole access for wireless attachments if substitution to other products is
limited or other suppliers of pole access is limited. The assumption in Dr. Church’s
Evidence is that there are no other suppliers of pole access. Hence, the issue is
whether those who demand pole access for wireless attachments will substitute to
other products when the price of pole access for wireless attachments increases. If
they do, whether this makes these other products “distinct products” or “differentiated

products”, Dr. Church does not know and does not believe is important in any event.

® The Commissioner of Competition v. Superior Propane Inc., 2000 Comp. Trib. 15 August, 30, 2000 at
258.

Panel: Experts
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Schedule 5-14

Filed: 2014 Feb 28

Page 5 of 5

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

Dr. Church is willing to assume that pole networks are a normative natural

monopoly.*

Dr. Church understands what it means from his analysis for a specific pole to define
the relevant geographic market®, but it is unclear to him what is meant by phrase “the
geographic market were larger than a specific pole” in this part f) of the interogatory.
The relevant geographic market should be defined around a pole and it may include
other poles. The question is whether substitution to another pole makes a SSNIP at a
given pole non-profit maximizing. The relevant geographic market is the smallest set
of poles required for the SSNIP to be profit maximizing. If the relevant geographic
market is defined this way, THESL, as the only supplier of pole access for wireless
attachments (assuming the relevant product market is poles access for wireless
attachments) would have market power.

* Please refer to J. Church and R. Ware, (2000), Industrial Organization: A Strategic Approach, McGraw-
Hill at p. 764 on the relevance of intermodal competition and s. 24.1.2 for the definition of a normative
natural monopoly.

® Dr. Church’s Evidence at paras. 163-165.

Panel: Experts
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RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION

INTERROGATORIES

INTERROGATORY 15:
Reference(s): BRG Report (Dr. Church) at Para 21-25, 53, 106

ISSUE(S):

6

Professor Church states that:

“The key to the conclusion that THESL is very unlikely to have market power
in the provision of pole access for wireless attachments is recognition of the
limited role that pole access for such attachments will have in the deployment
of high speed (broadband) wireless networks.” (para 21)

“...Both of these make demand for pole access for wireless attachments
relatively price responsive and suggest that THESL will not have market
power.” (para 23)

“The analysis of the extent to which wireless service providers can and will
substitute to alternative inputs and sites is supported by the fact that at
regulated rates, the use of THESL poles for wireless attachments to provide
wireless services is extraordinarily small. (para 24)

“...THESL does not know the value of pole access at a given location to a
wireless service provider and hence cannot price discriminate if rates were

forborne.” (para 25)

a) Please explain why the supposed limited role of poles implies that THESL does not

possess market power?

b) Please explain the meaning of “relatively price responsive”. How large must the

price responsiveness for pole access to wireless attachments be in order to conclude it

is high

enough to thwart THESL’s market power?

Panel: Experts
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9)

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

Does Professor Church believe that if rates were forborne (presumably rate)
regulation), THESL would not charge landline and cable attachers a different rate
than wireless attachers?

Re: para 53, please provide citations to decisions of the Competition Tribunal in
which supply substitution was sufficient to reject the market power concerns of the
Competition Bureau.

In the absence of such litigated cases, can Professor Church cite instances where the
Competition Bureau declined to challenge a merger or anti-competitive conduct on
the basis that supply substitution was sufficiently strong?

Re: paras 24 and 106, the litigation in and following EB-2011-0120 was lengthy and
then THESL launched the current case by requesting forbearance. Would the
regulatory uncertainty account for the low level of use of poles to which Professor
Church alludes?

Re: paras 24 and 106, it appears that Professor Church believes that there are many
wireless services that would seek access to THESL poles. If so, can he indicate how

many such wireless services would do so?

RESPONSE:

a)

b)

The limited role of poles follows from the ability of users of pole access to wireless
attachments to substitute. This is explained in the rest of paragraph 21 (not cited) and
paragraph 22 of Dr. Church’s Evidence.

Relatively price responsive means that the demand for pole access will be elastic.
Please refer to Dr. Church’s response to Energy Probe interrogatory 4 (Tab D,
Schedule 5-4).

Panel: Experts
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Page 3 of 4

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

THESL might well be able to engage in price discrimination between wire and
wireless attachments. This requires it to have market power in the provision of wired

attachments and be able to stop arbitrage.

Supply substitution is not used by Dr. Church in defining the relevant market for pole
access for wireless attachments. Dr. Church is not aware of a case before the
Competition Tribunal where supply substitution considerations were important for
market definition, the subject matter of paragraph 53 of Dr. Church’s Evidence. The
U.S. Horizontal Merger Guidelines note that where capacity can be “easily and
profitably” shifted from “adjacent markets” to the relevant market, this ability is
nearly universal among suppliers, and products in the relevant market are relatively
homogenous, then “an aggregate description of markets for those products” may be
used.® Supply substitution has been a factor in defining markets in litigated cases in
the United States.?

Dr. Church cannot comment on cases that the Bureau has not brought or the

motivations for not bringing a case.

The factual basis for the question is incorrect; the application for forbearance was not
filed immediately after the CANDAS decision. The CANDAS decision was issued
13 September 2012. The application for forbearance was not filed until 13 June 2013.
As noted in the Dr. Church Evidence at paragraph 106, only applications for 18 poles
have been submitted to THESL (and only two poles had wireless attachments). It is

! See U.S. Horizontal Merger Guidelines (2010) at s. 5.1 and footnote 8.

2 For a discussion of supply substitution as a factor considered when defining markets in litigated cases in
the U.S. see M.A. Glick, D. J. Cameron, and D. G. Mangum (1997), “Importing the Merger Guidelines
Market Test in Section 2 Cases: Potential Benefits and Limitations,” Antitrust Bulletin 42:121; G. Werden,
(1992), “The History of Antitrust Market Delineation,” Marquette Law Review 76:123 (for an historical

Panel: Experts
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Page 4 of 4

RESPONSES TO ENERGY PROBE RESEARCH FOUNDATION
INTERROGATORIES

more relevant that none of the wireless service providers have opposed THESL’s

application for forbearance or are even active participants in this proceeding.

g) The cited paragraphs, 24 and 106, do not provide any foundation for the assertion

alleged.

overview); and ABA Section of Antitrust Law (2007), Antitrust Law Developments 6" edition at 576 to
578.

Panel: Experts
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RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

INTERROGATORY 26:
Reference(s): Evidence of Dr. Church, Page 9, paragraph 26

ISSUE(S): 7

“... The exercise of market power by THESL in the provision of pole access for
wireless attachments could result in a substantial lessening of competition in
downstream wireless broadband markets if:

e The exercise of market power by THESL raises the costs of deploying
wireless services resulting in higher prices and lower quality service in the
downstream market.

e The exercise of market power by THESL affects wireless service
providers asymmetrically, and in doing so, preserves, creates, or enhances
the market power of some wireless service providers in the downstream

market.”

a) Please explain whether the two bullets above connected by an “and” or an “or”.

b) Please explain, with respect to the first bullet above, whether a substantial lessening

of competition in downstream wireless broadband markets is an expected result of

THESL’s exercise of market power in respect of pole access only when both higher

prices and lower quality service in the downstream market results, or one or the other

results.

c) Please explain how THESL’s exercise of market power might lower the quality of

service in the downstream market.

Panel: Experts
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RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

RESPONSE:

a)

The bullets are connected by an “or”.

b) Higher prices and/or lower quality would both be indicators of a lessening of

competition.

Assuming THESL has market power in pole access for wireless attachments, if it
raised the price for such access, wireless service providers would respond by trying to
reduce their use of pole access for wireless attachments. However, because of the
assumption of market power, they will not be entirely successful. The result is that
their costs will rise. The profit maximizing response to an increase in costs (holding
quality constant) is to reduce quantity and raise price; but if quality is endogenous,
the firm might respond by raising price less and reducing quality. For instance, its
profit maximizing response to an increase in pole access for wireless attachments
might lead it to eliminate a small cell, thereby reducing its capacity and signal
strength in a particular area. If it has national pricing this is likely to be the primary

response.

Panel: Experts
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RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

INTERROGATORY 27:
Reference(s): Evidence of Dr. Church, Page 9, paragraph 27
ISSUE(S): 7

“Because the expected increase in demand for capacity is likely attributable to an
increased demand for data, it is most likely to materialise almost exclusively on the
networks of these carriers. Consequently, a significant impact on consumer welfare
would arise primarily if THESL were able to exercise market power at the expense of

incumbent wireless service providers...”

Please provide any supporting data on the drivers of increased demand for capacity.
RESPONSE:

Please see the cited papers in footnotes 61 and 62 of the Church Report. The cited papers

contain evidence about the magnitude of the increase in capacity and in data volumes

over the next few years, as well as the drivers of these trends.

Panel: Experts
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RESPONSES TO ONTARIO ENERGY BOARD STAFF
INTERROGATORIES

INTERROGATORY 28:
Reference(s): Evidence of Dr. Church, Page 9, paragraph 28
ISSUE(S): 7

“Pole access services for wireless service 