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Ms. Kirsten Walli 
Board Secretary 
Ontario Energy Board 
2300 Yonge Street 
PO Box 2319, 27th Floor 
Toronto, ON 
M4P 1E4 

Helen T Newland 
Helen.Newland@FMC‐law.com 
DIRECT 416‐863‐4471 
 

 

 

Dear Ms. Walli: 

RE:  Application by Canadian Distributed 
Antenna Systems Coalition ("CANDAS"); 
Board File No.: EB‐2011‐0120     
 

We represent CANDAS  in connection with  its application  to  the Board regarding access  to  the 
power  poles  of  licensed  electricity  distributors  for  the  purpose  of  attaching  wireless 
telecommunications equipment (“Application”). 

In accordance with Procedural Order No. 1, CANDAS is filing the Responses to Interrogatories of 
Toronto Hydro‐Electric System Limited. 

CANDAS will file two paper copies of the above‐noted evidence tomorrow. 

Yours very truly, 
 
(signed) H.T. Newland 

HTN/ko 

cc:  Mr. George Vinyard 
  ExteNet Systems, Inc. 

Mr. Mark Rodger 
  Borden Ladner Gervais 

All Intervenors 
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IN  THE MATTER  OF  the  Ontario  Energy  Board  Act,  1998,  S.O. 
1998, c. 15, (Schedule B); 
 
AND  IN  THE  MATTER  OF  an  Application  by  the  Canadian 
Distributed Antenna Systems Coalition  for  certain orders under 
the Ontario Energy Board Act, 1998. 
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I.  Application1 

Questions: 

1. Reference: p. 4 and 21, paras. 2.8, 2.9 and 7.10 

At  p.  2.8,  CANDAS  states  that:  “Moreover,  Canadian  carriers who  require  access  to 
power  poles  to  enable  their  wireless  networks  are  now  effectively  precluded  from 
entering the market. This is either because they are unable to obtain pole access at all, 
or because  the  terms  and  conditions of  such  access  are  completely  indeterminate or 
subject  to  such  uncertainties  as  to  prelude  the  requisite  capital  investments.    If  left 
unchecked, the ability of electricity distributors to use their monopoly power to unduly 
discriminate among Canadian carriers by unilaterally deciding who may have access to 
regulated assets and who may not, will materially and adversely affect the development 
of a competitive wireless industry in Ontario.” (emphasis added) 

Later, paragraph 7.10, CANDAS states that “As a result of the continuing delays in permit 
processing  and  the  uncertainty  as  to when  the  Toronto DAS Network would  be  100 
percent  completed,  Public Mobile  decided  to  launch  its  new  Toronto  service  using 
“temporary” Macro Cell Sites. Accordingly, Public Mobile, ExteNet and DAScom agreed 
to  terminate  arrangements  for  the  committed  use  of  the  Toronto  DAS  Network  by 
Public Mobile. Although Public Mobile  is still  interested  in utilizing DAS technology  for 
portions of its network in Toronto, it will not commit to do so unless and until it receives 
credible  assurances,  including  assurances  that  THESL will  grant  timely  and  long‐term 
pole access for node and fibre attachments.” 

(a) Please  describe  in  greater  detail  all  of  the  other  alternatives  available  to 
Canadian carriers ‐ such as Public Mobile ‐ to the Toronto DAS Network solution 
proposed by ExteNet and DAScom. 

(b) From the evidence of CANDAS, it appears that Public Mobile is currently using a 
“Macro  Cell  Site”  alternative  to  the  Toronto  DAS  Network.  Please  provide 
particulars on how a Macro Cell Site approach can be used to provide service to 
Canadian carriers. 

(c) Who are the vendors from whom Canadian carriers ‐ such as Public Mobile ‐ that 
can purchase “Macro Cell Site” service? Rogers? Bell? Telus? American Tower? 
Crown Castle?  Please identify any others. 

                                                       
1 As filed April 21, 2011. 
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(d) What is the total cost being paid by Public Mobile for use of the Macro Cell Site 
alternative for coverage in the exact service area that is proposed to be covered 
by the Toronto DAS Network? 

(e) What  is  the difference  in  total  cost between Public Mobile’s  “Macro Cell Site” 
alternative currently being used by Public Mobile and the forecasted costs of the 
Toronto DAS Network proposed by ExteNet and DAScom? 

(f) Please  specify  and  provide  the  relevant  particulars  regarding  Public Mobile’s 
likely use of a DAS network, how many nodes it would require within its current 
business  planning  period,  where  those  nodes  would  be  located,  and  what 
proportion of its traffic volumes would be handled through such a network. 

Responses: 

(a) The Application and the written evidence  in the record contain sufficient detail 
as to the limited alternatives available to wireless carriers and demonstrate that 
such alternatives are not the equivalent of a DAS network solution. To the extent 
that this Interrogatory seeks greater detail about a specific network project or a 
particular  carrier  network,  the  information  requested  is  not  relevant  to  the 
issues raised by the Application. Moreover, production of this information would 
be unduly onerous relative to its probative value, if any. 

(b) See response to THESL 1(a).  

(c) See response to THESL 1(a).  

(d) The information requested is not relevant to the issues raised by the Application. 

(e) The information requested is not relevant to the issues raised by the Application. 

(f) The information requested is not relevant to the issues raised by the Application. 
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Questions: 

2. Reference:  p. 9, para. 3.11 

CANDAS  states  “That  the  parties’  settlement  on  this  issue  was  reached  after 
“considerable discussion” and resulted in universal access by all Canadian carriers (with 
only the Bell Canada carve out)  is significant. As appears from the THESL Letter, THESL 
now  takes  the  position  that  the  CCTA Order  does  not  apply  to wireless  attachments 
because  there was no discussion about such attachments during  the CCTA Proceeding 
and  the  Board  never  “turned  its  mind”  to  this  issue.  To  suggest  that  wireless 
attachments  are  not within  the  scope  of  the  CCTA Order  because  the  issue was  not 
debated in the CCTA Proceeding ignores the fact that the parties in that proceeding had 
already agreed, as part of  the settlement,  that access should be given  to all Canadian 
carriers  and  not  just  to wireline  carriers. Accordingly,  there was  no  need  for  further 
discussion of this issue during the CCTA Proceeding. Moreover, to now suggest that the 
Board never turned its mind to the issue is to suggest that the Board and Board counsel 
did not apprehend  that  the definition of “Canadian carrier”  included wireless carriers. 
Such a suggestion would be quite remarkable.” 

(a) Are wireless attachments explicitly discussed anywhere in the CCTA Decision? 

(b) In the CCTA Decision, the Board was  focused specifically on attachments made 
within  the  2ft  communications  space  on  distribution  poles.  Please  confirm 
whether all of the proposed Toronto DAS Network distribution pole attachments 
fit  strictly within  the  2ft  communications  space.   Alternatively,  please  identify 
those  components  associated  with  the  Toronto  DAS  Network  that  require 
attachment to the utility pole outside of the 2ft communications space. 

(c) In the CCTA Decision, the Board determined that 2.5 attachments per pole was 
reasonable in the context of its Decision. In respect of the Toronto DAS Network, 
could 2.5 wireless distribution pole  attachments be made  to each distribution 
pole  within  the  2ft  communications  space?    Please  provide  the  relevant 
particulars regarding the response. 

(d) At paragraph 3.15, CANDAS notes  that “The Board ultimately decided  the pole 
charge  issue  in  a  way  that  did  not  distinguish  among  various  types  of 
attachments.” Are there any notable differences between wireline and wireless 
attachments?  Did the Board explore these differences in the CCTA Decision?  If 
so, please provide  the  relevant particulars,  including  specific  references  to  the 
CCTA Decision. 
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Responses: 

(a) See response to CCC 1. 

(b) CANDAS does not understand the communications space on a pole to invariably 
be 2 feet. Rather, the communications space is the standard clearance between 
the power and neutral zones above, and the required clearance above grade for 
cable  spans  below.    Components  of  the  Toronto  DAS  Network  that  attach 
outside (below) the allocated communications space on node site poles  include 
remote  radio  units,  power  supplies  and  related  elements  such  as  cables, 
connectors and switches, as described in the Written Evidence of Tormod Larsen 
(Exhibit D, sheets 3 and 4 of 4). 

(c) In the CCTA Order, the Board adopted an assumption regarding the number of 
attachers,  not  the  number  of  separate  attachments,  in  respect  of  its 
determination of rates.  CANDAS does not understand the Board to have made a 
determination  regarding  a  reasonable  number  of  attachments  to  a  node  site 
pole or the location thereof.   

Depending on the nature and arrangement of the components attached to the 
pole and  the  size of  the  communications  space on  the pole, CANDAS believes 
that  more  than  2.5  attachments  can  appropriately  be  affixed  to  the 
communications space.   

CANDAS has never suggested that a particular number of wireless attachments 
should  be made  “to  each  distribution  pole”  and,  in  fact,  has  noted  that  the 
numbers  of  poles  to which wireless  equipment may  be  attached  are  small  in 
relation to the total number of distribution poles.   

Wireline and wireless attachments include components that are not designed to, 
and do not need to fit within the communication space. 

(d) CANDAS  does  not  believe  there  are  any  differences  between  wireline  and 
wireless attachments that are of significance for purposes of this proceeding. 
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Questions: 

3. Reference:  p. 12 and 14, paras. 4.1 and 5.9 

CANDAS  states  at  paragraph  4.1  that  “CANDAS  was  formed  for  the  purpose  of 
promoting the ongoing improvement of wireless communications services in Canada, by 
creating an environment conducive to the rapid deployment of DAS networks  in those 
areas where DAS technology offers technical, economic and environmental advantages 
that cannot be realized through traditional macro cell site infrastructure.” 

CANDAS  states at paragraph 5.9  that  “In  the United  States, DAS networks have been 
successfully  deployed  in most major  cities.  Such  networks  typically  utilize  hydro  and 
telephone poles.” (emphasis added) 

(a) Has  ExteNet,  Public  Mobile,  or  DAScom  considered,  either  together  or 
individually, any other alternatives to siting, and deployed its proposed Toronto 
DAS Network other than using distribution utility poles?  

(b) If  the answer  to  (a)  is yes, please describe each of  the other alternatives  that 
have  been  considered  and  please  provide  all  attachment  agreements  in  the 
possession of any of the CANDAS group of companies relating to each of these 
alternatives. 

(c) If  the  answer  to  (a)  is  no  ‐ why  hasn’t  CANDAS  explored  other  alternatives?  
Please provide the relevant particulars. 

(d) Is CANDAS aware of outdoor DAS networks in the United States that have been 
deployed using assets other than distribution utility poles?  Please elaborate on 
the specific examples of which CANDAS  is aware,  including providing details on 
what asset the wireless antenna is attached to. 

Responses: 

(a) Yes.  

(b) ExteNet  and  DAScom  have  considered  the  following  alternatives  to  electric 
distribution utility poles: 

1.  Streetlight poles owned by THESI. 
  2.  Bell Canada poles. 
  3.  Various methods of installing fibre optic cabling in new underground  
    conduits (as an alternative to new aerial fibre deployments by Cogeco). 
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  4.  Traffic light standards and other municipal “street furniture”. 
  5.  Installation of new node poles in the public rights of way. 

Except for the pole access agreement with THESI, there are no attachment 
agreements with respect to any of the foregoing alternatives because with the 
exception of the THESI streetlight poles none of the foregoing alternatives was 
deemed to be a viable alternative means of providing effective DAS network 
services to meet the needs of Public Mobile and possibly other wireless carriers 
in Toronto.   

(c) Not applicable. 

(d) CANDAS  is aware of a  limited number of  instances  in which DAS networks have 
been deployed  in the United States using assets other than electric distribution 
poles.  These instances generally fall into two categories: 

1.  Areas  in  which  all  electric  distribution  lines  have  been  placed 
underground so that there are no distribution poles. These are primarily 
city centers, but also  include some (usually newer) residential areas and 
institutional campuses. For example, in Las Vegas, fibre optic cabling was 
deployed  in  underground  and  newly  installed  conduits  owned  by  the 
local electric utility. New poles were  constructed  in  the public  rights of 
way for mounting communications nodes.  In Chicago, fibre optic cabling 
was deployed  in existing  conduits. Nodes were mounted on  streetlight 
poles pursuant to a City Ordinance dealing specifically with attachments 
to city‐owned structures.  

2.  Areas  in which  other  utility  poles  or  similar  structures  (e.g.,  telephone 
company  poles  that  are  not  also  used  for  electric  distribution  under  a 
joint  use  agreement  or  municipal  streetlight  poles)  are  available  and 
better located for the purposes of DAS network deployment.   
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Questions: 

4. Reference: p. 12 and 14, paras. 4.1, 4.2, 6.1 and 6.2 

CANDAS  states  that  it  is  a  coalition  of  Canadian  companies  engaged  in  the 
telecommunications  industry  sector.  Specifically,  CANDAS  explains  at  paragraph  4.1 
that: “The members of CANDAS – Public Mobile Inc. (“Public Mobile”), ExteNet Systems 
(Canada), Inc. (“ExteNet”) and DAScom Inc. (“DAScom”) – collaborated, with others, in a 
project  to  establish  a  new  wireless  network  in  the  City  of  Toronto  using  DAS 
technology.” 

Toronto Hydro understands that Public Mobile is registered with the CRTC as a Canadian 
carrier.    It  appears  to  Toronto Hydro  that  ExteNet  is  the  principal  proponent  of  the 
Toronto  DAS  Network,  that  DAScom  and  Cogeco  are  underlying  suppliers,  and  that 
Public Mobile  is  a  potential  user  of  the  Toronto  DAS  Network.  Specifically,  CANDAS 
states at p. 6.2:  “ExteNet, working with two underlying suppliers, DAScom and Cogeco 
Data Services Inc. (“Cogeco”), undertook to design, develop and implement the Toronto 
DAS Network,  initially  for use by Public Mobile  in  launching  its new wireless  services. 
ExteNet  is  a  Canadian  corporation  that  is  registered with  the  CRTC  as  a  reseller  of 
telecommunications  services.  ExteNet  and  its  parent  company  have  significant 
experience in the design and construction of DAS networks.” 

(a) Is ExteNet a Canadian carrier within the meaning of the CCTA Decision?   Please 
explain and provide the relevant particulars. 

(b) Is DAScom a Canadian carrier within the meaning of the CCTA Decision?  Please 
explain and provide the relevant particulars. 

(c) On  what  legal  basis  does  ExteNet  and  DAScom  seek  to  rely  on  the  CCTA 
Decision? 

(d) Please  identify  the  parties  that  are  the  “others”  referred  to  at  para.  4.2,  and 
what  their  respective  roles  were  in  the  collaboration  with  the  members  of 
CANDAS. 

(e) Regarding paragraph 4.2, were any of the “others” involved in site procurement 
for wireless facilities?  If so, please indicate their respective roles and which sites 
were procured through them. 

(f) Please provide the relevant particulars of all entities which were considered as 
possible  participants  in  the  process  for  the  acquisition  of  sites  for  wireless 
facilities  in  the  Toronto DAS Network project.    For  those  entities  that did not 
participate in the project, please explain the reason(s) why. 
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Responses: 

(a) ExteNet  is  a Canadian  corporation  that  is  registered with  the Canadian Radio‐
television  and  Telecommunications  Commission  (CRTC)  as  a  reseller  of 
telecommunications services.  ExteNet is not a Canadian carrier as defined in the 
Telecommunications Act and within the meaning of the CCTA Order.  

(b) DAScom  is  registered  as  a non‐dominant  carrier with  the CRTC.   DAScom  is  a 
Canadian  carrier  as  defined  in  the  Telecommunications  Act  and  within  the 
meaning of the CCTA Order. 

(c) Each of  the members of CANDAS  is  registered  to provide  telecommunications 
services  in Canada under the statutory authority of the CRTC.   Furthermore, as 
set forth in the Application and in the previously submitted Written Evidence of 
CANDAS, each has an  interest  in developing DAS networks  in Ontario.   As such, 
each  of  the members  of  CANDAS  has  an  interest  in  having  the  CCTA  Order 
interpreted or clarified as necessary to permit the development of DAS networks 
in Ontario. 

(d) The  “others”  included  Cogeco,  various  contractors  selected  to  provide 
engineering and construction services, and various equipment suppliers. 

(e) The information requested is not relevant to the issues raised by the Application. 

(f) The information requested is not relevant to the issues raised by the Application.  
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Questions: 

5. Reference:  p. 12, para. 5.1 (also, Larsen Written Evidence, p. 5‐6) 

CANDAS states that a DAS network comprises three main elements, including “multiple 
telecommunications  “nodes”,  incorporating  small,  low  elevations  antennas  and  low‐
power radio units”. 

(a) Please provide the manufacturer’s name and model number for each antenna in 
use, or planned  for use, by CANDAS, whether  in Toronto, Montreal, New York, 
San Francisco, Las Vegas, Boston, Providence or elsewhere.   

(b) Regarding the response to (a), please provide the relevant particulars,  including 
full  descriptions  of  the  propagation  characteristics  of  each  installation  and 
supporting documents, including, but not limited to, requirements for placement 
density. 

(c) Please provide  the manufacturer's name and model number of each radio unit 
currently used, or planned  for use, by CANDAS, whether  in Toronto, Montreal, 
New York, San Francisco, Las Vegas, Boston, Providence or elsewhere.   

(d) Regarding the response to (c), please the relevant provide particulars,  including 
full  descriptions  of  the  propagation  characteristics  of  each  installation  and 
supporting documents, including, but not limited to, requirements for placement 
density. 

Responses: 

(a) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 

(b) See response to THESL 5(a). 

(c) See response to THESL 5(a). 

(d) See response to THESL 5(a). 
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Question: 

6. Reference:  p. 12, para. 5.1 

CANDAS states  that a DAS network comprises  three main elements,  including “one or 
more central hub facilities housing the wireless carriers’ equipment that propagates and 
receives  communication  signals  to  and  from  the  nodes  utilizing  the wireless  carriers’ 
licensed radio frequency spectrum.” 

(a) Please  identify  (including  manufacturer  and  model)  and  describe,  with  the 
relevant  particulars,  all  "central  hub  facilities  housing  the  wireless  carriers' 
equipment  that  propagates  and  receives  communication  signals"  which  are 
currently used, or planned  for use, by CANDAS, whether  in Toronto, Montreal, 
New York, San Francisco, Las Vegas, Boston, Providence or elsewhere. 

Response: 

(a) The information requested is not relevant to the issues raised by the Application. 
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Questions: 

7. Reference, p. 12, para. 5.2 

CANDAS  states  that  “The  wireless  and  wireline  components  of  a  DAS  network  are 
equally  essential  to  the  operation of  the  network.   One  cannot  function without  the 
other.  The antennas and radio units must be proximate to and interconnected with the 
fibre optic cabling which, as with other wireline systems, is most effectively deployed by 
aerial  suspension  from  support  structures  in public  rights‐of‐way or established utility 
easements.    Therefore,  it  makes  sense  ‐  economically,  environmentally  and 
operationally ‐ to attach wireless equipment on the same support structures from which 
the fibre optic cabling is suspended." 

(a) Please  identify, and provide  the  relevant particulars  regarding, within CANDAS’ 
targeted  geographic  market  in  Toronto,  the  location  of  fibre  optic  facilities 
(placed by any party  including CANDAS) that could be used to support wireless 
antenna systems, whether DAS or traditional macro site based systems. 

(b) Please  provide  the  relevant  particulars  in  support  of  the  statement  that  “it 
makes  sense  ‐  economically,  environmentally  and  operationally  ‐  to  attach 
wireless equipment on  the same support structures  from which  the  fibre optic 
cabling  is  suspended",  including  all  reports,  analyses,  studies, working  papers, 
memoranda, correspondence, and other documents. 

(c) Please provide particulars in support of the statement that “antennas and radio 
units must  be  proximate  to  and  interconnected with  the  fibre  optic  cabling”, 
including  all  reports,  analyses,  studies,  working  papers,  memoranda, 
correspondence,  and  other  documents  that  demonstrate  fibre  optic  cable  is 
required  to  support DAS  and  that  copper,  coaxial  or wireless  applications  are 
insufficient or inferior.   

(d) Regarding  the  response  to  (c), please  also provide  the minimum, average  and 
maximum bandwidth requirements for each of the last 12 months for each node 
which  is currently deployed for use by CANDAS, whether  in Toronto, Montreal, 
New York, San Francisco, Las Vegas, Boston, providence or elsewhere. 

Responses: 

(a) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 
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(b) CANDAS  believes  the  quoted  statement  is  adequately  supported  by  the 
Application,  including  the  context  from  which  it  is  taken,  and  the  Written 
Evidence  filed  in  this proceeding.   However,  further  support  for  the  statement 
can be found in the observation that locating the remote radio components  on 
the same poles that support the fibre optic cabling used to connect these units 
back  to  the  central  hub  facilities  of  the  DAS  network  is  sensible  from  an 
economic, environmental and operational perspective because doing so reduces 
the cost, environmental disruption and signal loss that would result from having 
to extend the fibre from the pole line to which it is attached, over or under the 
public ways, to appoint of interconnection with other infrastructure located at a 
distance from the pole line. 

(c) CANDAS provides the following additional support for the quoted statement.  In 
a  typical DAS network,  the distance  from  the  central hub  to  the  several node 
sites connected to it can range from 1 km up to 20 km.  The desirability of fibre 
optic  cable  for  connecting  the  central  hub  with  each  of  the  node  sites  is 
evidenced  by  the  fact  that  DAS  network  equipment  is  virtually  all  made  to 
interconnect  the hub  facilities with the nodes using optical  fibre and not other 
types  of  cabling  which  lack  the  signal  transport  capacities,  capabilities  and 
characteristics needed to effectively support a DAS network over the  foregoing 
distances.  All  DAS  network  equipment  is  based  on  fibre  transport.    More 
particularly,  the  reasons  that  fibre  is  required  for  DAS  network  applications 
include  (i)  its  long  distance  capabilities/low  loss  characteristics  (ii)  support  for 
high  bandwidth  communications  and  (iii)  isolation  from/  resistance  to 
interference from other wireless or RF sources. 

The  following  table  illustrates  why  copper  wires,  coaxial  cables  and  wireless 
applications are not suitable for the interconnection of nodes with hub facilities 
in DAS network applications: 

 

*) Cat 7A Cable – Supports 10G Base-T standard for bandwidths up to 10 Gbps over a maximum 
distance of 100 meters. In addition to this, they can also support 40 Gbps bandwidth for around 
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50 meters and 100 Gbps bandwidth for around 15 meters. They support frequencies in the range 
of 0-1000 Mhz.   http://www.excitingip.com/847/know-your-cat-5-6-7-unshielded-twisted-pair-utp-
network-cables/ 

**) LMR 1700 cable: http://timesmicrowave.com/products/lmr/downloads/40-43.pdf 

In sum, (i) copper would not be able to support the distances nor the bandwidth 
requirements for outdoor DAS; (ii) coaxial cable would not support the distance 
nor the bandwidth requirements for outdoor DAS; and (iii) wireless would not be 
able  to  support  the  distances,  the  bandwidth  requirements  or  RF  isolation 
requirements for outdoor DAS.     

(d) The bandwidth requirements for the nodes of the Montreal DAS Network being 
utilized  by  Public Mobile  and  for  the  Toronto  DAS  Network  as  designed  are:    
1.228 to 3.3Gbit/s/node (CPRI). 

CANDAS  notes  that  no  nodes  are  deployed  by  or  for  the  use  of  any  of  the 
members  of  CANDAS  in  any  locations  other  than  Toronto  and Montreal.  Any 
additional  information on this matter  is not relevant to the  issues raised by the 
Application; moreover, production of this information would be unduly onerous 
relative to its probative value, if any. 
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Questions: 

8. Reference:  p. 13, para 5.3 (also, Larsen Written Evidence, p. 5) 

CANDAS  states  that  “optimal  and  effective  design  and  deployment  of DAS  networks 
require  that node antennas be attached at elevations  that  correspond  roughly  to  the 
heights of utilities and street light poles (9‐14 meters), as opposed to higher elevations 
of towers and the roof tops of multi‐story buildings  (greater than 15 meters).    Ideally, 
cabling  and  equipment  should  also  be  located  at  the  street  intersections  and  along 
traffic  corridors  to  enable  unimpeded  transmission  of  wireless  signals  in  the  areas 
traversed  by mobile  users  and  into  the most  heavily  traveled  areas  of  surrounding 
buildings.” 

(a) Please  provide  the  particulars  in  support  of  this  statement  that  "optimal  and 
effective design and deployment of DAS networks require that node antennas be 
attached at elevations that correspond roughly to the heights of utility and street 
poles  (9‐14 meters)",  including  all  reports,  analyses,  studies, working  papers, 
memoranda, correspondence, and other documents. 

(b) Please  identify each circumstance  in which CANDAS and/or one of  its member 
companies has mounted, attached, deployed, leased or otherwise utilizes a node 
antenna  of  the  type  discussed, whether  in  Toronto, Montreal, New  York,  San 
Francisco, Las Vegas, Boston, Providence or elsewhere: 

(i) on utility or streetlight poles; and 

(ii) at locations other than utility or street light poles.   

(c) For  each  such  circumstance  identified  in  response  to  (b),  please  provide  the 
relevant particulars, including the following, as applicable: 
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(i) physical location; 

(ii) antenna manufacturer, make and model number; 

(iii) antenna manufacturer's mounting requirements and installation guides; 

(iv) description of structure to which antenna is attached; 

(v) height at which antenna is mounted; 

(vi) engineering diagram, schematic and/or technical drawing describing the 
antenna's installation; 

(vii) description of all other equipment installed at that location to support or 
connect to the antenna  including, but not  limited to, radio units, power 
or back‐up power equipment,  fibre optical cable, or other wireline cable 
related equipment; 

(viii) indication as  to whether  the  location  is owned or  leased by CANDAS or 
one of its member companies; 

(ix) CANDAS and/or member company installation costs; 

(x) make ready fees and other non recurring installation charges assessed by 
leasing entity, if any; 

(xi) monthly lease costs, if any; and,   

(xii) a copy of the applicable lease agreement, if any.  

Responses: 

(a) The statement "optimal and effective design and deployment of DAS networks 
require that node antennas be attached at elevations that correspond roughly to 
the  heights  of  utility  and  street  poles  (9‐14  meters)"  is  based  on  the  RF 
propagation  characteristics  at  cellular/PCS  frequencies  combined  with  the 
intended/desired capacity.   

If the RF signal radiation center (antenna)  is at a high elevation – the signal will 
propagate  for  several  kilometres  through  free  space.  This  is  not  an  issue  in 
sparsely populated areas where the number of mobile wireless users per square 
km  is fairly  low or  if the wireless carrier  is  licensed to use a  large amount of RF 
spectrum, as discussed below. However, in densely populated areas like Toronto 
and Montreal  the  signal  propagation  characteristics with  radiation  centres  at 
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higher  elevations  can  present  significant  challenges  especially  for  wireless 
carriers with  limited  frequency spectrum.    In contrast,  if the radiation center  is 
low the signal will be attenuated due to clutter and the range will be fairly short.  

The two biggest challenges  in modern wireless networks are managing capacity 
and  interference. A major  objective  in  cellular  network  design  is  therefore  to 
achieve a very well‐defined coverage “footprint” for each antenna site. Without 
this, the site may cover an area that is too large and hence too many subscribers 
will  be  competing  for  use  of  limited  network  capacity.    In  addition  a  poorly 
defined,  overlarge  “footprint”  may  overlap  and  interfere  with  signals  from 
surrounding antenna sites. The result in both cases would be that customers will 
experience  extensive  blocking  (fast  busy  signal)  or  very  low  data  rates.    The 
maximum  number  of  subscribers  that  can  be  supported  by  an  antenna  site 
depends on the amount of spectrum the wireless carrier  is  licensed to use  in a 
particular market. For a wireless carrier having less spectrum, fewer users can be 
served per antenna  site, and as a  result a  very well designed network  is even 
more important so that the limited spectrum can be used to the greatest effect.  
DAS  network  architecture  provides  a  better  defined  and  more  contained 
footprint  due  to  the  lower  elevation  radiation  center  compared  to  traditional 
macro  sites  as  could  be  seen  from  the  calculations  below.    In  fact,  in 
metropolitan  areas,  DAS  networks  benefit  from  the  RF  “clutter”  caused  by 
surrounding  buildings.  The  RF  signals  propagate  along  the  urban  “canyons” 
created by the buildings  lining the streets the DAS node  is  located on, and they 
are attenuated by the building walls which helps to create a very clearly defined 
coverage  “footprint”.  The  elevation  of  the DAS  node  antennas    is  therefore  a 
critical factor.   If the antenna  is too high,  it will potentially overshoot and cover 
too much area creating both capacity and interferences issues.  If the antenna is 
too  low,  the  coverage  “footprint”  will  be  too  small  with  the  result  that  the 
coverage area of each Node will not encompass the desired number of users and 
more nodes will be required to cover the same area so that radio resources are 
used less efficiently. 

Using Toronto as an example, the following calculation could be made:  
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This implies that the average coverage radius/link distance per node should not 
exceed  530m.    Utilizing  The  COST‐Hata‐Model  231  which  is  formulated  as 
follows: 

Where, 

L = Median path loss. Unit: Decibel (dB) 

f = Frequency of Transmission. Unit: Megahertz (MHz) 

hB = Base Station Antenna effective height. Unit: Meter (m) 

d = Link distance. Unit: Kilometer (km) 

hR = Mobile Station Antenna effective height. Unit: Meter (m) 

a(hR) = Mobile station Antenna height correction factor as described in the Hata 
Model for Urban Areas. 

Assuming the following: 

L = Median path loss. < 135dB  

f = Frequency of Transmission. 1900MHz 

hB = Node Antenna effective height. 9m to 14m 

d = Link distance. 0.53km 

hR = Mobile Station Antenna effective height. 1.8 m 

The following table shows the results of the above calculation for radiation centres at various elevations, 
illustrating how the 9 to 14 meter range of elevation produces the most desirable Link Distances: 

Height 
[m]  Loss [dB] 

Link  Distance  @ 
135dB 

6  137.8 0.450km 
9  135.7 0.510km 
14  133.4 0.585km 
25  130.3 0.720km 
50  126.75 0.940km 
80  124.3 1.140km 
100  123.1 1.250km 

(b)  

(i) None of  the members of CANDAS has mounted, attached, deployed, or 
utilized  any  outdoor  DAS  nodes  in  locations  other  than  Toronto  and 
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Montreal.  All outdoor DAS nodes in Toronto and Montreal are mounted 
on power or streetlight poles. 

(ii) No  outdoor  DAS  nodes  deployed  or  used  by  any  of  the members  of 
CANDAS are mounted at a  location other  than a power poles or  traffic 
signal  standard.    To  the  extent  that  detailed  information  beyond  the 
forgoing  is  requested,  it  is  not  relevant  to  the  issues  raised  by  the 
Application; moreover, production of such detailed information would be 
unduly  onerous  relative  to  its  probative  value,  if  any.  However,  for 
purposes  of  comparison  and  context,  ExteNet  Systems,  Inc.  (“ExteNet 
Systems”) and  its operating subsidiaries have attached outdoor nodes  in 
the United States as follows: 

Structures Used for ExteNet Systems 
Node Attachment in United States 

 

Utility Poles 
 

90.08% 
 

Street Lamps, Traffic Signal 
Poles and Street Lamp Stealth 

Poles 

9.92% (includes new Las Vegas 
Poles) 

Building Rooftop (*This was done in 
response to customer request) 

1 Node 

 

Only  one  node  was  placed  on  a  building,  which  was  a  DAS  BTS  Hub 
location. No other traditional/macro site structures have been used.  

(c) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 
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Question: 

9. Reference:  p. 14, para. 5.9  

CANDAS  states  that  DAS  networks  have  been  deployed  in most major  cities  in  the 
United States and that such networks typically utilize hydro or telephone poles.   

(a) Please  provide  the  relevant  particulars  in  support  of  this  statement,  including 
reports,  analyses,  studies, working  papers, memoranda,  correspondence,  and 
other documents. 

Response: 

(a) The  following  Table  reflects  the  current  state  of  CANDAS’  knowledge  of  the 
information reflected in the quoted statement from the Application: 

Major US Metro Areas  Estimated Number of 
Outdoor DAS Nodes in 

Operation 
Baltimore  200 
Boston/Providence  1400 
Chicago  880 
Detroit  400 
Las Vegas  100 
Major Cities in California  2900 
Major Cities in Florida  350 
Major Cities in Texas  370 
New York City Metro Area  1200 
Philadelphia  600 
Washington DC  300 
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Questions: 

10. Reference:  p. 14, para. 5.10 

CANDAS states that “DAS technology facilitates a more competitive market because it is 
particularly attractive to new entrants who wish to launch new services quickly.” 

(a) In what way does DAS technology do this?   

(i) is  it  the  case  that  new  entrants  can  effectively  “piggyback”  on  a  DAS 
system once it is in place? 

(ii) what  is  the  capacity  of  a DAS  system?    If  the  answer  to  part  i.  is  yes, 
please  also  explain  capacity  in  terms  of  how many  new  entrants  can 
effectively “piggyback” on a DAS system once it is in place? 

(b) Please provide any other particulars  in  support of  this  statement,  including all 
reports,  analyses,  studies, working  papers, memoranda,  correspondence,  and 
other documents. 

Responses: 

(a) DAS  technology  is  attractive  to  new  market  entrants  because  it  offers  the 
potential for rapid deployment in the targeted market areas and immediate and 
longer term flexibility and scalability that allow for efficient utilization of limited 
radio frequency spectrum and radio equipment resources. Rapid deployment  is 
possible because DAS networks  are designed  for  installation on existing utility 
infrastructure, located in the public rights of way, which allows for easy access to 
the  work  sites  and  enables  the  use  of  efficient  and  uniform  construction 
methods.  
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(i) Any wireless  carrier  can  potentially  benefit  from  using  a DAS  network 
that  is  already  in  place,  from  new  entrants  to  established  wireless 
carriers. 

(ii) DAS Networks are  typically  constructed with  sufficient  fibre  capacity  to 
accommodate  a  total of  at  least  four wireless  carriers.   Node  sites  are 
generally designed to accommodate more than one wireless carrier, but 
the actual capacity of each specific node site will vary depending upon: 

(1) the specific equipment configurations; 

(2) numbers of RF frequency bands and technologies being deployed; 

(3) limitations on the design of the node site that may be imposed by 
local authorities; and 

(4) the physical configurations of the poles involved. 

(b) See the written evidence of Mr. Larsen, Mr. O’ Shaughnessy and Ms. Lemay.   To 
the extent the request seeks more detailed  information, the production of this 
information would be unduly onerous relative to its probative value, if any. 
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Questions: 

11. Reference: p. 15 and 21, paras. 6.1, 6.2 and 7.10 

CANDAS states at paragraph 6.2 that ExteNet is “working with two underlying suppliers” 
(DAScom and Cogeco)  to  “design, develop and  implement  the Toronto DAS Network, 
initially for use by Public Mobile in launching its new wireless services.” 

(a) If  successful  in  developing  the  Toronto  DAS  Network,  who  would  own  the 
wireless attachments  that are proposed  to be affixed  to  the distribution utility 
poles?  ExteNet?  DAScom?  Cogeco? 

(b) Could the owner of the Toronto DAS Network sell use of the Network to other 
Canadian carrier customers?  How many others? 

(c) Is Public Mobile a customer that would pay to use the Toronto DAS Network? 

(d) If Public Mobile  is a customer that would pay to use the Toronto DAS Network, 
how much would Public Mobile pay for use of the Toronto DAS Network? How 
much of this fee  is associated with the regulated access charge under the CCTA 
Decision? 

Responses: 

(a) If completed as planned, the title ownership of the components of the Toronto 
DAS Network attached to or supported by electric distribution poles would be as 
follows: 
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(i) Cogeco would own  the  fibre optic cabling and  the means by which  it  is 
affixed  to  the  poles,  subject  to  an  indefeasible  right  of  use  (IRU) with 
respect to a portion of the capacity thereof granted to ExteNet. 

(ii) Public Mobile  would  own  the  remote  radio  units  and  back‐up  power 
supplies. 

(iii) Public Mobile would own the antennas, subject to an IRU with respect to 
a portion of the capacity thereof granted to ExteNet. 

(iv) DAScom  would  own  all  of  the  other  items  affixed  to  the  poles  for 
purposes  of  attaching,  supporting  and  interconnecting  the  foregoing 
elements  (power  and  coaxial  cables,  support  brackets,  fasteners,  etc.) 
subject  to  an  IRU  with  respect  to  a  portion  of  the  capacity  thereof 
granted to ExteNet. 

(b) Pursuant to its IRU rights, ExteNet could make those components of the Toronto 
DAS Network that are not exclusively owned by or dedicated to the exclusive use 
of Public Mobile, available for others.  

(c) Yes. 

(d) The information requested is not relevant to the issues raised by the Application. 
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Questions: 

12. Reference:  p. 15, para. 6.3 

CANDAS  states  that  the  plan  for  the  Toronto  DAS  Network  involved  constructing 
approximately 790 node sites.   

(a) Please identify the planned location for each of the 790 node sites. 

(b) Please  provide  a map  or  other  information  detailing  the  total  coverage  area 
supported by the 790 node sites  included  in the Toronto DAS Network.   Please 
state the total square kilometres  intended to be covered by the 790 node sites 
included  in  the Toronto DAS Network as well as  the average number of nodes 
per square kilometre. 

(c) Please provide a map or other  information detailing  the  total coverage area of 
each of the 790 node sites included in the Toronto DAS Network. 

(d) Has  CANDAS  determined  that  an  alternative  to  each  of  the  790  node  sites  is 
either technically or economically infeasible?   

(e) If CANDAS’ position  is that  it has determined that an alternative to each of the 
790 node sites is either technically or economically infeasible, please provide the 
particulars of  such determination  for  each  site,  including  all  reports,  analyses, 
studies,  letters, email, other  correspondence and documents upon which  such 
determination was made. 

Responses: 

(a) See the map attached as Schedule 12(a)‐1. 

(b) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 

(c) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 

(d) No. 

(e) Not applicable. 
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Questions: 

13. Reference:  p. 16, para. 6.6 

CANDAS  states  that  without  access  to  existing  power  and  lighting  poles  upon 
commercially reasonable terms and conditions, neither the Toronto DAS Network, nor 
any other DAS network deployment  in Toronto, would be economically or  technically 
feasible.   

(a) Please provide coverage characteristics, broadband capabilities monthly/annual 
costs, and/or per subscriber costs of DAS to traditional wireless macro site based 
systems. 

(b) Please provide any other particulars  in  support of  this  statement,  including all 
reports,  analyses,  studies, working  papers, memoranda,  correspondence,  and 
other documents. 

Responses: 

(a) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 

(b) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 
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Question: 

14. Reference:  p. 18, para. 6.10 

CANDAS  states  that  “On  July  20,  2009,  ExteNet  and  Public Mobile met  with  David 
O’Brien…  to discuss  the  Toronto DAS Network project,  including Public Mobile’s new 
wireless network.   Mr. O’Brien expressed his support for the new wireless network.” 

(a) Please provide anything in writing that CANDAS has to support this statement. 

Response: 

(a) Attached  as  Schedule  14(a)‐1,  please  find  a  copy  of  the  letter  sent  by  Mr. 
O’Shaughnessy to Mr. O’Brien immediately following the meeting. 
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Question: 

15. Reference: p. 2, para. 1(e) 

Part of the Relief sought by CANDAS is an Order amending the licenses of all distributors 
requiring  them  to  include,  in  their Conditions of  Service,  the  terms and  conditions of 
access to power poles by Canadian carriers, including the terms and conditions of access 
for  the  purpose  of  deploying  the wireless  and wireline  components  of DAS  etc,  etc.   
CANDAS  has  filed  no  evidence  on  the  terms  and  conditions  it  believes  should  be 
imposed by the OEB.   

(a) Please  confirm  that  CANDAS  is  no  longer  pursuing  this  relief  contained  in 
paragraph (e), page 2 of the Application, given that it has provided no evidence 
in support of this relief. 

Responses: 

(a) Not confirmed.  Refer to Written Evidence of George Vinyard (Q. 6‐11). 

   

10152832_2 



EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 30 of 90 
 

Question: 

16. Reference:  page 28, para 10.9 
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Question: 

17. Reference:  page 28, para 10.9 

The Application  indicates that  in 2005, the Board made the CCTA Order and that “The 
CCTA Order does not distinguish between Canadian carriers that seek to attach wireline 
equipment and those that seek to attach wireless equipment”.  CANDAS acknowledges 
that the Board’s Decision (attached at Tab 6 of the Application) resulted from the CCTA 
hearing, and the  issues and scope for that hearing resulted from the October 19, 2004 
Settlement Agreement between the parties (attached at Tab 5 of the Application).  The 
Settlement Agreement included a definition of an “Attachment”, which was accepted by 
the Board. 

(a) Please confirm  that  in  section 1.5 of Appendix B at page 10 of  the Settlement 
Agreement, “ Attachment”  is defined as follows: 

“Attachment means any material, apparatus, equipment or facility 
owned  by  the  Licensee  which  the  Owner  has  Approved  for 
Affixing  to  poles  or  other  equipment  of  the  Owner  or  In‐span, 
including, but without limiting the generality of the foregoing: 

‐Licensee‐owned  cable not directly attached  to a pole, but 
Over Lashed to a cable or Support Strand not owned by the 
Licensee; 

‐ Service Drops Affixed directly to the Owner’s poles; 

‐  Service  Drops  Affixed  In‐span  to  a  Support  Strand 
supported by poles of the Owner; and 

‐ Attachments owned by the Licensee but emanating from a 
cable not owned by the Licensee. 

[Attachment excludes wireless  transmitters and power  line 
carriers.] 

NOT AGREED. “ 

Response: 

(a) CANDAS disagrees that the Board accepted any definition of “Attachment” in the 
CCTA Order.    This was  a  contentious  issue  related  to  the  application  of  rates 
(Issue  3(6)).    The  Board  did  not  approve  a  standard  form  of  contract  or  a 
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definition  of  “Attachment”  therein  (see  CCTA  Order,  p.  120  of  1378  of  the 
Application).  However, the Board did rule that all “Canadian Carriers” (and cable 
companies) should have pole access.  

See also the answer to CCC Interrogatory 1.  
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II.  Written Evidence of George Vinyard2 

Questions: 

18. ExteNet Reference:  p. 4, Q. 5 

Mr. Vinyard states that "ExteNet Systems has entered into approximately 80 attachment 
agreements with over 35 utilities, most of which involve attachment to power poles."   

(a) Please provide a copy of each such attachment agreement.   

(b) Please provide the highest, lowest and average monthly pole rental rates.  Please 
separately  provide  the  upfront  charges, make  ready  fees  and  any  other  non‐
recurring  charges  associated  with  each  sites  covered  by  the  80  attachment 
agreements. 

(c) Please  also  identify  the  number  of  agreements  that  ExteNet  Systems,  or  any 
other member of CANDAS, has entered  into which allow  for the attachment of 
DAS  antennas  and  other  equipment  to  facilities  other  than  power  poles  or 
lampposts. 

Responses: 

(a) Attached as Schedule 18(a)‐1 and Schedule 18(a)‐2 are  two  redacted copies of 
representative  attachment  agreements  between  ExteNet  Systems  and  utility 
companies.  Set  forth  in  the  table  below  is  information  regarding  all  the 
attachment agreements between ExteNet Systems and utility companies. 

                                                       
2 As filed July 26, 2011. 
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Summary of ExteNet Systems Attachment Agreements 
 

Type of Utility   Total # of 
Attachment 
Agreements 

# of Attachment 
Agreements 

Allowing Antenna 
on Pole Top 

# of Attachment 
Agreements in 

States Governed by 
FCC Pole 

Attachment 
Regulations 

ELECTRIC UTILITIES       
Wireline Only  16  N/A  7 
Wireless Only   15  6  6 
Combined  Wireline  and 
Wireless 

9  6  3 

Conduit Only   3  N/A  1 
Subtotal Electric Utilities  43  12  17 

TELEPHONE COMPANIES       
Wireline Only  9  N/A  0 
Wireless Only  6  1  0 
Combined  Wireline  and 
Wireless 

11  2  8 

Conduit Only   7  N/A  3 
Subtotal Telephone Companies  33  3  11 
JOINT POLE ASSOCIATIONS       

Combined  Wireline  and 
Wireless 

2  2  0 

Grand Total:    78  17  28 
 

(b) The information requested is not relevant to the issues raised in the Application. 
No party has requested the Board to review and vary the regulated pole access 
rate. Moreover, the production of information that has no probative value would 
be unduly onerous. 

(c) ExteNet  Systems  is  not  a member of CANDAS.    ExteNet  Systems,  directly  and 
through its operating subsidiaries, designs, builds, owns, operates, monitors and 
maintains both outdoor and indoor DAS networks throughout the United States.  
In connection with  its outdoor DAS network business, ExteNet Systems has not 
entered into any agreements for the attachment of a meaningful number of DAS 
antennas  or  other  DAS‐related  equipment  (excluding  conduit  agreements  for 
DAS‐related  fibre optic cabling)  to  facilities other  than power poles,  streetlight 
poles  (including  lampposts)  or  traffic  signal  standards.    In  connection with  its 
indoor DAS business, ExteNet Systems typically enters into agreements with the 
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owners  or  operators  of  the  facilities  (or  with  wireless  carriers  who  have 
themselves entered  into agreements with  the  facility owners or operators)  for 
the  attachment  or  installation  of  DAS  antennas  and  other  DAS‐related 
equipment  within  the  structure  in  which  the  DAS  network  is  to  be  used  to 
provide wireless services. 

ExteNet has not entered into any agreements which allow for the attachment of 
DAS antennas and other DAS‐related equipment  to  facilities other  than power 
poles,  streetlight  poles  (including  lampposts)  or  traffic  signal  standards  for 
purposes of any outdoor DAS network deployment. 

DAScom has not entered into any agreements which allow for the attachment of 
DAS antennas and other DAS‐related equipment  to  facilities other  than power 
poles,  streetlight  poles  (including  lampposts)  or  traffic  signal  standards  for 
purposes of any outdoor DAS network deployment. 

Public  Mobile  has  not  entered  into  any  agreements  which  allow  for  the 
attachment of DAS antennas and other DAS‐related equipment to facilities other 
than  power  poles,  streetlight  poles  (including  lampposts)  or  traffic  signal 
standards for purposes of any outdoor DAS network deployment. 
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Questions: 

19. Reference:  p. 4 and 6, Q. 5 and 6 (also paragraph 6.2 of the Application) 

CANDAS states that “ExteNet and its parent company have significant experience in the 
design and construction of DAS networks.” 

Mr.  Vinyard  states  that  “…ExteNet  Systems  has  entered  into  approximately  80 
attachment agreements with over 35 utilities, most of which involvement attachment to 
power poles.” And “Given that attachment rates are a matter of public record…..” 

(a) When (and in what jurisdiction) was ExteNet Systems’ first transaction involving 
a wireless attachment? 

(b) Aside from the proposed Toronto DAS Network, what other DAS networks does 
ExteNet Systems operate in North America?  

(i) please  indicate with reference to the nearest city, state or province, the 
jurisdiction in which each DAS network is located; 

(ii) for each of these networks, please indicate what percentage of all of the 
wireless  attachments  that  constitute  that  network  rely  on  distribution 
utility poles  to  attach  to,  and what percentage  rely on  attachments  to 
other  types  of  infrastructure  (traffic  lighting  pole,  side  of  building, 
rooftop, macro  cell  tower,  stand alone  tower, billboards,  signage, etc.); 
and  

(iii) for each DAS network, please describe  the  specific other  infrastructure 
being used by ExteNet for its wireless attachments. 

(c) In  respect  of  these  80  attachment  agreements,  what  percentage  of  ExteNet 
Systems  wireless  attachments  are  mounted  strictly  within  the  2ft 
communications space of the distribution poles, what percentage are mounted 
in part within  the 2ft communications space and  in part outside of  that space, 
and what percentage are mounted entirely outside of  the 2ft  communications 
space, and finally what percentage would be classified as pole top antennas? 

(d) Please  provide  all  wireless  attachment  pricing  information  paid  by  ExteNet 
Systems over the past five years in respect of each of the networks noted in your 
response to the questions above. 
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Responses: 

(a) ExteNet  Systems  constructed  its  first  DAS  network  in  the  state  of  Michigan 
beginning in 2004.  

(b)  

(i) ExteNet  Systems  does  not  and will  not  operate  the  proposed  Toronto 
DAS Network, which at this time is not in operation.  The following table 
provides summary information with respect to the outdoor DAS networks 
currently  being  operated  or  monitored  and  maintained  by  ExteNet 
Systems,  directly  or  through  its  operating  subsidiaries,  in  the  United 
States: 

States where ExteNet 
Systems Outdoor DAS 
Networks Are Located 

Number of 
Outdoor DAS 

Networks 

Number of Outdoor DAS 
Networks with Any Nodes 

Attached to Structures Other 
than Utility Poles, Streetlight 

Poles, or Traffic Signal 
Standards 

California 6 1 (building that also houses the 
hub facility) 

Florida 1 0 
Illinois 8 0 
Massachusetts 9 0 
Michigan 4 0 
Nevada 1 1 (standalone poles placed by 

ExteNet Systems) 
New York 2 0 
Pennsylvania 1 0 
Rhode Island 3 0 
Texas 3 0 
 

  To  the  extent  that  the  interrogatory  purports  to  require  a much more 
detailed answer, the  information requested  is not relevant to the  issues 
raised  by  the  Application;  moreover,  production  of  this  information 
would be unduly onerous relative to its probative value, if any. 

(ii) The  foregoing  table  indicates  the numbers of outdoor DAS networks  in 
each  jurisdiction  in which  any meaningful portion of  the DAS  antennas 
and  DAS‐related  equipment  (excluding  fibre  optic  cabling  installed  in 
conduits)  are  attached  to  facilities  other  than  power  poles,  streetlight 
poles (including lampposts) or traffic signal standards for purposes of any 
outdoor DAS network deployment. To  the extent  that  the  interrogatory 
purports  to  require  a  much  more  detailed  answer,  the  information 
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requested  is  not  relevant  to  the  issues  raised  by  the  Application; 
moreover,  production  of  this  information  would  be  unduly  onerous 
relative to its probative value, if any. 

(iii) Except as otherwise described above, no meaningful portion of any of the 
referenced  outdoor  DAS  networks  involves  attachments  to  any 
infrastructure  other  than  utility  poles  in  the  public  rights  of way  or  in 
utility  easements,  streetlight  poles  or  traffic  signal  standards.    For 
purposes of this response, “no meaningful portion” means that CANDAS 
is not aware of any such exceptions but could not absolutely rule out all 
exceptions without requiring ExteNet Systems to conduct an onerous and 
burdensome search of all of  its documentation.   To  the extent  that  the 
interrogatory  purports  to  require  a  much  more  detailed  answer  the 
information  requested  is  not  relevant  to  the  issues  raised  by  the 
Application; moreover, production of  this  information would be unduly 
onerous relative to its probative value, if any. 

(c) See  the Table at THESL 18(a)  for  information  regarding  the number of ExteNet 
Systems’ attachment agreements with electric utilities  in the United States that 
permit pole‐top antenna attachments (before taking into account any changes in 
such agreements or related utility or state regulatory policies related to the FCC 
Decision 11‐50 dated April 7, 2011 (Application, Tab 22)).  ExteNet Systems does 
not have  information or a method  for determining  the precise percentages of 
wireless  attachments  that  are mounted  within,  without  or  partly  within  and 
partly without the communications space, which is not properly characterized as 
“the  2ft  communications  space”  on  the  electric  utility  poles  to which  its DAS 
nodes  are  affixed.   As discussed  and described  elsewhere  in  the  responses  to 
these  interrogatories and the Board Staff  Interrogatories, DAS antennas and all 
associated DAS node equipment are virtually never designed to fit entirely within 
the  communications  space, which would  be  needlessly  disruptive  to  the  pole 
owner and other attachers.    Instead, equipment other than the DAS antenna  is 
typically mounted  below  the  communications  space  and  the  antenna,  if  not 
mounted on  the  top of the pole  (in which case all of the DAS node equipment 
would be located outside the communications space), is typically mounted on an 
extension  arm  affixed within  the  communications  space  on  the  pole.    To  the 
extent that the  interrogatory purports to require a much more detailed answer 
the information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 
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(d) The information requested is not relevant to the issues raised by the Application; 
moreover, production of this information would be unduly onerous relative to its 
probative value, if any. 
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Questions: 

20. Reference:  p. 6 and 9, Q. 6 and 10 

Mr. Vinyard  states  that  “ExteNet  acknowledges  and  accepts  that  telecommunications 
attachments to electricity distribution poles should be accommodated and carried out in 
a manner that:  (i)  is  fully compliant with all applicable safety regulations;  (ii) does not 
interfere with the primary function of the pole owner, i.e., the reliable delivery of power 
to electricity customers; and (iii) does not impose incremental costs or burdens on rate‐
payers that are not recovered in rates (e.g. by requiring construction of additional pole 
lines or imposing obligations to perform make‐ready work, including pole replacements, 
where the attachers do not pay the full cost of the required work). 

Mr. Vinyard also states that “The principal method for avoiding the  imposition of costs 
on utility ratepayers should be the establishment of appropriate rates or rate formulas 
designed to allow the utility to capture any and all costs that are attributable or properly 
allocable to the attachments in questions.” 

(a) In respect of safety regulations, are ExteNet’s employees fully qualified to work 
safely within the vicinity of distribution power lines operating at 50kV or less? If 
not, who would do this work? 

(b) In  respect of  costs,  is  it  your position  that  a  rate of $22.35 per  year per pole 
captures the scope of utility costs reflected in the above quotes with respect to 
DAS and DAS related attachments as contemplated by ExteNet? 

(c) Do  you  agree  that  the  true market  value  derived  from  the  ability  to  attach 
wireless equipment  to utility poles  is  the best metric  to ensure  that electricity 
ratepayers, who ultimately have paid for the utility poles through rates over the 
past  century,  capture  the  incremental  economic  benefits  associated with  the 
attachment revenues?  If not, please explain why.  

Responses: 

(a) ExteNet does not have employees that do construction and installation work.  All 
such work  is contracted or subcontracted  to companies  (usually  local) who are 
fully  qualified  to  perform  the work  contracted  or  subcontracted  to  them.    If 
ExteNet  were  permitted  to  have  work  performed  “within  the  vicinity  of 
distribution  power  lines”  it  would  use  only  contractors  that  are  specifically 
approved to perform such work by the electric distribution company that owns 
or is responsible for the lines. 
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(b) CANDAS  has  formulated  no  position  with  respect  to  the  adequacy  of  the 
currently approved rate  for distribution pole access as determined  in the CCTA 
Order.  Neither  CANDAS  nor,  to  CANDAS’  knowledge,  any  other  party  is 
requesting that the Board modify the current pole access rate.  Accordingly, the 
information requested is not relevant to the issues raised by the Application. 

(c) CANDAS  does  not  agree  with  this  statement  or  the  implicit  assumptions.  
CANDAS does not agree with the implication that any relevant metric should be 
different  for  wireless  attachments  than  for  any  other  communications 
attachments.  However, neither CANDAS nor, to CANDAS’ knowledge, any other 
party  is  requesting  that  the  Board  modify  the  current  pole  access  rate.  
Accordingly, the information requested is not relevant to the issues raised by the 
Application. 
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Question: 

21. Reference: p. 8, Q. 9 

In his response to the question: “What are reasonable terms and conditions for assuring 
full compliance with all applicable safety regulations and protecting the reliability of the 
hydro’s  primary  services,  while  also  accommodating,  to  the  extent  feasible,  the 
legitimate needs of  the  telecommunications  carriers?”, Mr. Vinyard does not provide 
specifics  regarding  the  DAS‐related  equipment  that  CANDAS  proposed  to  attach  to 
utility poles. 

(a) Please provide a complete, detailed  listing of all DAS‐related equipment that  is 
proposed  to  be  attached  to  utility  poles,  including  for  each  separate  piece  of 
equipment: dimensions, weight(s), manner of attachment, above grade height of 
attachment,  power  supply  requirements,  rated  power  consumption,  and 
expected equipment useful life. 

Response: 

(a) This  interrogatory  is argumentative and does not appear  to be  framed  to elicit 
information  that  is  relevant  to  the  issues  raised  in  this Application. CANDAS’s 
position is that standard, Board‐approved terms and conditions of access should 
include  a  requirement  that  all  wireless  and  wireline  attachers  comply  with 
applicable  safety  legislation,  codes  and  standards  (eg., CSA, O.Regs.,  ESA,  etc) 
with  respect  to equipment and  the  installation, maintenance and operation of 
such equipment. 

CANDAS, as an association, does not seek to attach anything to any poles.   The 
DAS  related equipment attachments  in  connection with  the proposed Toronto 
DAS Network that were to be and have in part been made pursuant to the pole 
access  agreement  between  THESL  and DAScom  are well  known  to  THESL  and 
adequately  described  in  the  Written  Evidence  of  Tormod  Larsen  (Exhibit  D, 
sheets 3 and 4 of 4). 
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Questions: 

22. Reference:  p. 9, Q. 10 

The evidence alludes to the 2005 CCTA decision when Mr. Vinyard states that “current 
rates for attachments established by the Board”.  The CCTA decision was specific about 
the 2 ft communication space for attachments. 

(a) Please confirm  that  the CANDAS Application  is  limited  to wireless attachments 
that can all be contained within the communication space as defined in the CCTA 
decision. 

(b) If ExteNet believes that there  is additional space outside of the communication 
space where wireless attachments may be placed, please provide the legal basis 
for that position from the CCTA decision. 

Responses: 

(a) Not confirmed. The Application  is not  limited  to wireless attachments, nor  is  it 
limited to wireless attachments that can be contained within the communication 
space, however defined.   

(b) The  CCTA  Order  focused  on  attachments  in  the  communications  space  as  it 
related  to a determination of rates. The CCTA Order  included determination  in 
respect of attachers, not attachments. The CCTA Order, as well as  the Mearie 
Model  Agreement,  clearly  contemplated  that  ancillary  equipment  such  as 
amplifiers  and  power  supplies  would  have  to  be  placed  outside  the 
communications  space.    It  is  not  correct  or  appropriate  to  read  the  CCTA 
Decision as  limiting all attachments  to  the communications space.   Rather,  the 
Board focused on that space because it was of limited and particular interest to 
the parties in respect of a determination of rates.  
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Questions: 

23. Reference:  p. 9, Q. 10 

Mr. Vinyard states  that “The principal method  for avoiding  the  imposition of costs on 
utility  ratepayers  should  be  the  establishment  of  appropriate  rates  or  rate  formulas 
designed to allow the utility to capture any and all costs that are attributable or properly 
allocable to the attachments in question.” 

(a) Please specifically identify by category “any and all costs that are attributable or 
properly allocable to the attachments in question” that would be recoverable by 
utilities from wireless attachers. 

(b) In the event that the communications space on an existing pole with substantial 
remaining  life  is  fully occupied,  thus necessitating replacement of  the pole  line 
for  the  purpose  of  erecting DAS  equipment,  please  confirm whether  CANDAS 
proposes that DAS attachers reimburse the utility for the entire amount of: 

(i) the stranded asset value of the existing pole line?; 

(ii) the  costs  (both  direct  and  administrative)  of  relocating  other  existing 
attachments; and/or 

(iii) the  incremental maintenance costs  (such as  tree  trimming) attributable 
to the larger pole size. 

Responses: 

(a) The information requested is not relevant to the issues raised by the Application. 
No party  in  this proceeding has  requested  that  the Board  review and vary  the 
approved pole access rate.  

(b) The information requested is not relevant to the issues raised by the Application. 
No party  in  this proceeding has  requested  that  the Board  review and vary  the 
approved pole access rate. In the event THESL believes there are additional costs 
related  to  installing  DAS  equipment,  that  are  not  reflected  in  the  current 
approved rate, it should seek to vary the rate in the context of a rate application.    
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Questions: 

24. Reference:  p. 9, Q. 11 

In his response to the question: “What are the reasonable terms and conditions relating 
to  indemnification,  limitations  of  liability,  insurance  and  security  for  certain 
obligations?”, Mr. Vinyard does not address what personnel CANDAS proposes  to  rely 
on to install DAS equipment. 

(a) Please provide this missing information. 

(b) If CANDAS proposes that its members install DAS equipment, are the staff of its 
members certified  linepersons?    If so, please provide  the qualifications of staff 
who would be  installing and maintaining this equipment,  including the number 
of  trained  linepersons  available  to  install  the  equipment,  the  details  of  their 
certification and expected scope of duties. 

(c) If  CANDAS  proposes  that  utility  staff  install  that  equipment,  please  indicate 
whether: 

(i) CANDAS has  confirmed with  all utilities  that  their  staff  are  available  to 
undertake this work; 

(ii) CANDAS  proposes  that  existing  utility  staff  be  diverted  from  electricity 
distribution work in order to install DAS equipment; and/or 

(iii) CANDAS proposes that DAS installations take priority over other electrical 
distribution and customer demand work. 

Responses:   

(a) CANDAS as such does not propose to install any DAS equipment.  

CANDAS’  position  is  that  terms  and  conditions  governing  the  installation, 
maintenance  and  repair  of  attachments may  include:  requirements  that work 
which  requires  adherence  to  statutory  safety  standards  be  performed  by 
certified  electrical  linespersons  in  the  employ  of  the  electric  utility,  qualified 
personnel  in  the  employ  of  third  party  approved  contractors  for work  in  the 
neutral or power  space, or by qualified  communications  linespersons  for work 
performed in or below the communications zone. 

CANDAS’ position is that terms and conditions should permit the use of properly 
qualified telecommunications workers (whether in the employ of the attacher or 
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of  a  third  party  contractor  and  with  the  approval  (not  to  be  unreasonably 
withheld,  conditioned  or  delayed)  of  the  pole  owner)  to  perform make  ready 
engineering, communications cable rearrangements as a component of the make 
ready  construction,  and  to  install  DAS–related  equipment  in  and  below  the 
communications space. 

CANDAS does not perceive a  logical connection between  terms and conditions 
pertaining  to  liability and  the personnel  that any given attacher will  rely on  to 
install  DAS  equipment.  This  proceeding  is  about  generic  issues  of  general 
application.  This  question  cannot  be  answered  with  specificity  because  the 
particulars will be determined by  reference  to a  specific DAS deployment  in a 
specific jurisdiction.   

(b) The members of CANDAS do not propose to use their employees to  install DAS 
equipment  in  areas where,  under  applicable  safety  legislation,  standards  and 
practices,  the  work  must  be  done  by  certified  or  qualified  communications 
electric linespersons. 

(c)  

(i) CANDAS does not understand the relevance of this question to the issues 
raised by the Application.  

CANDAS has not confirmed with all utilities that their staff is available to 
undertake such work.  CANDAS assumes that each utility will comply with 
all applicable regulatory mandates with respect to pole access and, in so 
doing,  will  decide  whether  it  wishes  to  condition  access  upon  a 
requirement that  its staff perform such work.   If a utility does choose to 
impose such a condition, CANDAS assumes that it will take the necessary 
steps to employ sufficient personnel and make them reasonably available 
to perform such work within a reasonable time frame. 

(ii) CANDAS does not understand the relevance of this question to the issues 
raised by the Application.  

CANDAS  does  not  propose  that  existing  utility  staff  be  diverted  from 
other  work  of  equal  or  greater  priority  and  urgency  to  install  DAS 
equipment, but as noted above CANDAS does propose that  if the utility 
will not allow any DAS installation work to be performed by qualified and 
approved  third  party  contractors,  then  the  utility will  be  obligated  to 
manage  its  affairs  in  such  a manner  that  the personnel  are  reasonably 
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available  to  perform  such  DAS  installation  services  without  unduly 
disrupting the utility’s other work and service priorities. 

(iii) CANDAS does not understand the relevance of this question to the issues 
raised by the Application.  

CANDAS does not propose that DAS installations take priority over other 
electrical  distribution  and  customer  demand  work.    As  noted  above 
CANDAS does propose that if the utility will not allow the DAS installation 
work to be performed by qualified and approved third party contractors, 
then  the utility will be obligated  to manage  its affairs  in such a manner 
that  its  personnel  are  reasonably  available  to  perform  such  DAS 
installation  services  without  unduly  disrupting  the  utility’s  other  work 
and  service  priorities.    Furthermore,  CANDAS  would  propose  that  all 
communications attachers be treated fairly as a customer with respect to 
the  timely delivery of electric power  to  their node sites or other power 
interconnection points. 
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Questions: 

25. Reference:  p. 10, Q. 12 

On these pages, Mr. Vinyard provides an overview on the US federal statutory and State 
regime on the issue of access or the conditions for the denial of access.  Specifically, on 
page 11, he states “… ExteNet Systems has seldom,  if ever, encountered a situation  in 
the  United  States  in which  it  could  not  attach  its  facilities  by  reason  of  insufficient 
capacity.” 

(a) Are  there  any  differences  between  the  regulation  of  telecommunications 
attachments in the United States and in Canada that the Board should be aware 
of,  or  is  CANDAS  suggesting  that  regulation  in  Canada  in  the United  States  is 
effectively identical? 

(b) Please  provide  specifics  of  any  Federal  or  State  law  that  has  adopted  the 
definition  of  “communications  space”  as  adopted  by  the  OEB  in  the  CCTA 
decision. 

(c) Does  the  statement  “insufficient  capacity”  make  reference  to  the  2ft 
communications space specification contained within the CCTA Decision? 

Responses: 

(a) See  the discussion  in  the Written  Evidence of George Vinyard  (at page  11) of 
salient  features  of  the  regulation  of  telecommunications  attachments  in  the 
United States, including the FCC’s April 2011 report and order in Docket No. 07‐
245,  in which  the  FCC  rejected  the proposition  that a blanket  refusal  to allow 
pole‐top antennae attachments would be justifiable. 

(b) CANDAS does not believe  that  the Board  expressly  considered  and  adopted  a 
definitive and exclusive definition of “communications space” in the CCTA Order. 
The  Board  utilized  a  working  definition  of  that  term  for  the  purpose  of 
determining  an  access  rate,  rather  than  as  a  limitation  on  pole  access  for  all 
attachments and all purposes.  

To CANDAS knowledge, no U.S. Federal or state  law or agency has adopted the 
specific definition of  “communications  space”, as  that  term was utilized  in  the 
CCTA Order.  The  FCC  and  various  state  authorities  use  a  definition  based  on 
standards and practices prevailing in the industry whereby the “communications 
space”  is  deemed  to  be  the  space  between  an  upper  point  on  the  pole  that 
allows  for  sufficient  clearance  below  the  power  (and  where  applicable  the 
neutral) zone and a lower point on the pole that is at a height above grade that is 
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required  for  achieving  the  prescribed minimum  clearance  beneath  the  span.  
Recognition of this definition, and of the utility of the space on the pole below 
that communications space that is “unusable” for attachments of cable spans, is 
reflected in the Federal formula for computing attachment rates. 

(c) No. As noted above, CANDAS does not agree that the CCTA Order determined a 
rigid “specification” of a communications  space  limited  to 2  feet as  implied by 
THESL, nor does CANDAS agree that the references to communications space in 
the CCTA Order should be  interpreted as a  literal  limitation on each and every 
specific attachment  to a pole,  rather  than an  indication of  the most significant 
space to which cable companies and Canadian Carriers should be granted access. 
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Questions: 

26. Reference:  p. 12, Q. 12 

Mr. Vinyard states that “The FCC Report and Order relating to pole attachments is now 
in  effect,  although  electric  industry members  have  requested  reconsideration  by  the 
FCC and sough relief in the courts”. 

(a) Please provide  case  references,  file and  court docket numbers  for  the  reviews 
and appeals referred to in your answer in order to allow the Board and parties to 
understand the nature of these reviews that are referenced. 

(b) Is  ExteNet’s  position  that  the  underlying  business  case  or  hurdle  rate  for  its 
enterprise  in Ontario  is entirely dependent on  the ability  to attach  its wireless 
technology  to:  (i)  LDC poles; or  (ii)  LDC poles at a  rate of $22.35 per pole per 
year?  Please explain and provide the relevant particulars. 

Responses: 

(a) This information is publically available. 

(b) ExteNet’s  position  is  the  same  as  that  of  CANDAS  which  is  set  forth  in  the 
Application  and  the Written  Evidence,  previously  submitted,  and,  as  such,  is 
clear.   However, to elaborate, ExteNet  is not asserting that the viability of DAS 
network solutions  in Ontario  is entirely dependent upon the ability of Canadian 
Carriers  to  attach DAS  antennas  and  other DAS  related  equipment  to  electric 
distribution poles at the current regulated rate of $22.35 per pole per year. 
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Questions: 

27. Reference:  p. 12, Q. 13 

Mr. Vinyard states that “Without the relief that CANDAS  is seeking  in this proceeding, 
ExteNet will have no option but to withdraw entirely from the market for outdoor DAS 
network  services  in Ontario.    In doing  so  ExteNet would  realize  the  loss of  its  entire 
investment in the Toronto DAS Network…”. 

(a) Prior  to making  its  investment  in  Toronto,  please  describe  the  due  diligence 
undertaken  by  ExteNet  to  assess  whether  its  business  model  (wireless 
attachments  to  LDC  poles)  was  compliant  with  Ontario  law,  including  past 
decisions of the Ontario Energy Board? 

(b) Regarding the response to (a), please provide the relevant particulars in support, 
including  all  reports,  analyses,  studies,  working  papers,  memoranda, 
correspondence, and other documents.  Specifically, please describe and provide 
supporting  documents  in  respect  of  discussions  or  other  communications 
ExteNet  had  with  any  Province  of  Ontario  officials,  OEB  staff,  or  any  legal 
opinions rendered in this regard, etc. 

Responses: 

(a) None of the CANDAS members are seeking to recover their stranded costs in this 
proceeding. Accordingly, this information is not relevant. 

(b) None of the CANDAS members are seeking to recover their stranded costs in this 
proceeding. Accordingly, this information is not relevant. 
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Question: 

28. Reference:  p. 12, Q. 14 

Mr.  Vinyard  states  that  “If  the  Board  grants  the  relief  that  CANDAS  is  seeking  as 
described  above,  it will mean  that  ExteNet  and  DAScom,  along with  other  potential 
providers  of  DAS  network  infrastructure  and  services,  will  have  the  opportunity  to 
obtain contracts from wireless carriers…..” 

Please confirm that a DAS application is a one time backbone service which is thereafter 
resold to resellers.  That is, after the first installation of a DAS network application, is it 
the case  that  there  is no opportunity  for other backbone providers to also attach?    In 
other  words,  please  confirm  that  the  first  to  attach,  for  all  intents  and  purposes, 
becomes the monopoly provider of DAS?  

Responses: 

CANDAS  does  not  agree  or  confirm  that  the  first  to  attach  a  DAS  “becomes  the 
monopoly provider of DAS”. 

CANDAS  does  not  agree  or  confirm  that  after  the  first  installation  of  a DAS  network 
“there is no opportunity for other backbone providers to also attach.” 

CANDAS  does  not  agree  or  confirm  that  “a  DAS  application  is  a  one‐time  backbone 
service which is thereafter resold to resellers.”   

CANDAS  finds  THESL  Interrogatory  28  altogether  unclear  because  the  references  to 
backbone providers and backbone service are not applicable, in any meaningful way, to 
DAS network  architecture.   However,  as demonstrated  in  the City of Montreal, more 
than one DAS network can coexist in a given location. 
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III.  Written Evidence of Tormod Larsen3 

Questions: 

29. Much of Mr. Larsen’s evidence appears to be in the nature of argument and opinion.  

(a) Does CANDAS intend to qualify Mr. Larsen as an expert in this proceeding? If so, 
on what basis? 

(b) If CANDAS does not intend to qualify Mr. Larsen as an expert in this proceeding, 
are his views simply intended to reflect the views and opinion of the Applicant? 

Responses: 

(a) Mr. Larsen is an expert in the areas described in his CV. CANDAS does not intend 
to qualify him as an  independent expert witness.   Mr Larsen  is presented as a 
company witness with  a  specific  expertise  in  specific  areas,  similar  to  “expert 
witnesses” that are typically proffered by regulated entities in OEB proceedings. 

(b) See answer THESL 29(a), above.  

                                                       
3 As filed July 26, 2011. 
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Questions: 

30. Reference:  p. 5, Q. 4 

Mr. Larsen states that a "typical configuration of a DAS node site” includes, among other 
elements, a "60cm tall canister antenna with a diameter equal to or slightly larger than 
the pole…."   

(a) In such a "typical configuration", is it the case that a utility pole will support only 
one such antenna at any given time?   

(b) If CANDAS’ position is that a utility pole will support more than one such antenna 
at any given time (in a “typical configuration”), please provide the particulars in 
support  of  this  position,  including  pictures  and  diagrams  as  well  as  other 
supporting documents, as is relevant to the response. 

Responses: 

(a) In such a typical configuration, a utility pole will only support one such antenna 
and one such antenna is all that would be required to support multiple wireless 
users.   Physically, a given utility pole supporting such an antenna could support 
one or more  additional  antenna,  if needed.   However,  even  though poles  are 
usually capable of physically supporting more  than one antenna,  it  is generally 
preferable that any given DAS node be limited to a single antenna unit, i.e., only 
one  point  from  which  signals  in  the  mobile  telephone  frequency  bands  are 
transmitted. 

(b) Not applicable. 
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Question: 

31. Reference:  p. 5, Q. 4 

Mr. Larsen states that “It is also a fact that with the antenna on the top of the pole it is 
farther away  from power  lines,  fibre and other equipment  improving  the operational 
environment for everyone.” 

(a) Please provide evidence from the Canadian and US electricity industry to support 
this statement,  including the affect of placement of equipment on the ability of 
staff to climb poles, and work around pole‐top antennae. 

Response: 

(a) An antenna or apparatus  that  is placed on  top of a pole  is only accessible  to a 
small  number  of  qualified  workers  would  not  be  an  impediment  within  the 
communications  space, which  is  accessible  to  significantly more workers with 
lesser  training  and  qualifications.    Pole  top  antennas  are  generally  installed 
vertically above the pole, and are more accessible and  less of an obstacle than 
antennas mounted  on  side  arms  or  other  extensions  laterally  off  the  pole.  In 
relation  to  climbing  space,  statistically  95%  to  98%  of  all work  performed  on 
distribution poles  is performed  in a bucket truck, not by gaffing or climbing the 
pole, however when climbing is required, pole top antennas are not in the work 
zone or climbing zone, only the riser or U guard is attached to the pole itself and 
they  are  not  materially  different  than  any  other  risers  currently  used  for 
electrical cables. To CANDAS’ knowledge, in all cases in the United States where 
pole top antennas have been approved for use,  installation and maintenance  is 
performed either by the electric utility’s own linemen as a compensated service 
or by qualified electrical contractors that are approved by the utility to perform 
these services. 
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Question: 

32. Reference:  p. 8, Q. 6 

Mr.  Larsen  states  that  “DAS  technology has been used  for  years  in  tunnels,  canyons, 
indoors, and other hard to reach areas”. 

(a) Given the flexibility  in the deployment  inferred by this quote and to the extent 
that the response to this question is not provided by the response to question 5, 
please identify a comprehensive range of attachment alternatives, beyond utility 
poles, that may be possible for deployment of DAS technology. 

Response: 

(a) The alternatives are set out in the evidence and in the answers to the Board Staff 
Interrogatories at 6.1. 
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Questions: 

33. Reference:  p. 12, Q. 9 

Mr.  Larsen  states  that  “there  are  no  real  practical  alternatives  to  electrical  utility 
infrastructure for large scale outdoor DAS deployment.” 

(a) What is meant by “large scale outdoor DAS deployment”? 

(b) What  other  alternatives  did  ExteNet  and  CANDAS  consider  for  the  City  of 
Toronto? 

Responses: 

(a) “Large scale outdoor DAS deployments”  refers generally  to DAS networks with 
substantial  numbers  of  nodes,  including  but  not  limited  to  very  large  DAS 
networks with 100 or more nodes, such as the proposed Toronto DAS network.  
Wireless service market entrants will typically have to install “large scale outdoor 
DAS deployments”. In most circumstances, the quoted statement is accurate for 
small scale (fewer than 10 nodes), medium‐scale (10 to 50 nodes) and large‐scale 
(more than 50 nodes) DAS networks.  Alternative means of deployment may be 
possible for smaller DAS networks involving a limited number of node sites, but 
the  scale  of  small  DAS  networks  are  not  likely  to  support  deployment  costs 
associated with an alternative deployment approach, even  if  the alternative  is 
technically feasible. 

(b) CANDAS,  as  a  collective,  and Public Mobile,  as  a member of CANDAS, did not 
consider other alternatives for DAS deployments in the City of Toronto.   
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Questions: 

34. Reference:  p. 13, Q. 9 (also Page 6 of Exhibit B) 

Mr. Larsen  states  that “In  the case of  the Toronto DAS Network, alternative solutions 
(e.g. placement of  antennas on buildings), even  if workable  sites had been  available, 
would have required  literally hundreds of agreements with private property owners to 
permit placing the node equipment on their structures and providing the needed fibre 
connectivity  would  require  taking  fibre  connections  through  many  streets  and 
sidewalks.” 

(a) Does this statement imply that a new, dedicated, overhead fibre optic system is 
necessary to support DAS? 

(b) Page 6 of Exhibit B: this photo appears to be of an antenna mounted on top of a 
pole.  Please explain how this installation was feasible, and would be feasible for 
a Toronto DAS Network. 

Responses: 

(a) The statement implies that outdoor DAS networks require a substantial amount 
of dedicated  fibre cabling. Typically, a minimum of one optical  fibre strand per 
node site runs between the node site and the hub facility. The required fibre also 
must extend over a fairly dense grid corresponding to the areas over which the 
node  sites are distributed  in order  to provide  seamless wireless  service  in  the 
targeted area.   The preferred approach  is aerial  fibre, but underground  fibre  is 
often used in central business districts where extensive duct banks are available. 
Where existing dark  fibre  is available at  the needed  locations and  in  sufficient 
quantities  at  commercially  reasonable  prices, DAS  providers  generally  seek  to 
use  such  resources  rather  than  constructing  new  fibre.    In  fact,  the proposed 
Toronto DAS Network project was planned in a manner intended to make use of 
existing  and  planned  Cogeco  fibre  cable  routes.    However,  regardless  of  the 
availability of existing dark fibre capacity  in or near the area to be covered by a 
DAS network, additional  fibre must almost always be  installed  to extend  from 
existing fibre backbones to the individual DAS node sites. 

(b) The referenced photograph is of an antenna mounted on the top of a streetlight 
pole  and  other  DAS  equipment  attached  lower  on  the  pole.    Except  for  the 
general  observation  that  there  is  no  reason  to  think  that  pole‐top  antenna 
installations on similar poles,  if any,  in Toronto would not be  feasible, CANDAS 
does  not  believe  the  detailed  information  requested  with  respect  to  this 
particular installation is relevant to the issues raised by the Application.  

   

10152832_2 



EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 59 of 90 
 

Questions: 

35. Reference:  p. 13, Q. 9 

Mr. Larsen appears  to be making  the point  that  if LDC poles are not available  to DAS 
networks  and  you had  to pursue  alternative options,  then  "The estimated  impact on 
construction costs could exceed $200,000/node  site  just  to provide  such connectivity, 
with  the  total  running  into many millions  of  dollars which would  render  the  project 
economically unfeasible."   

(a) Please  provide  all  calculations  related  how  the  $200,000/node  estimate  was 
generated.   

(b) Mr.  Larsen’s  evidence  provides  that  construction  costs  “could  exceed” 
$200,000/node site.  In addition to this upper end of the range, please provide a 
low end cost estimate per node site and an average cost estimate per node site if 
you had to pursue alternative options. 

(c) What  is  the  all‐in  construction  cost  estimate  per  node  site  if  CANDAS was  to 
utilize LDC utility poles?   

(d) Is  it Mr. Larsen’s position  that, setting aside  the  issue of costs,  it  is possible  to 
deploy a DAS network in downtown Toronto using alternative outdoor locations 
other than utility poles?  Please explain. 

(e) Is it Mr. Larsen’s position that $200,000 per node site is a fair and accurate proxy 
for the avoided costs enjoyed by DAS providers like ExteNet, if DAS networks are 
attached  to  LDC  poles  instead  of  the  other  alternatives  he  describes  in  this 
section? 

(f) Please  provide  all  other  relevant  particulars  in  support  of  this  statement, 
including  all  reports,  analyses,  studies,  working  papers,  memoranda, 
correspondence, and other documents. 

Responses: 

(a) The  $200,000+ number  is based on  experience  from  fibre  companies bringing 
fibre  into  buildings  in  similar  environments  as  Toronto.    The  estimate  breaks 
down as follows: 

Category  Cost 

Site Acquisition & Leasing  $12,800  

   

10152832_2 



EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 60 of 90 
 

Site Zoning, Planning, Permitting  including Legal & Municipal 
Hearing 

$13,000  

Engineering  (RF, A&E, Electrical,  Fibre (indoor and outdoor), 
Foundation etc) 

$48,700  

Fibre  construction  (incl.  trenching,  road  &  sidewalk 
restoration etc.) 

$183,600  

Indoor installations (incl. exterior antenna)  $29,600  

TOTAL  $287,700  

 

The  biggest  cost  driver  is  the  fibre  construction  from  the  manhole  to  the 
building. This would typically  involve trenching, road and side walk restoration, 
flagmen etc. In metropolitan areas like Toronto this could carry significant costs 
because  it  typically  involves after hours work. The above estimate assumes an 
80m distance from closest available manhole to the building. 

(b) In  a  metropolitan  area  like  Toronto,  there  are  few  available  and  consistent 
alternatives.  ExteNet  has  conducted  some  analysis  based  on  typical  costs  for 
alternative solutions. Costs are summarized below: 

Line Item  

10 Meter 
Existing 
Utility 
Pole 

10 Meter 
Replace 
Utility 
Pole 

(Electric 
Utility) 

10 Meter 
Street Lamp 

with 
Equipment and 

Antenna 
Attached ‐ 
Replace Pole 

and 
Foundation 

Meter 
Building  

Meter 
Tower 

Meter 
Water 
Tank 

Engineering 
and 
Construction 
Estimate 
Totals 

$6,400  $14,700  $109,050  $287,700  $211,000 $152,600

Deviation 
from  Base 
(Existing 
Utility Pole)  

Base  230%  1704%  4495%  3297%  2384% 
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(c) Using the same metrics as those shown in Tables 1 and 2, the estimated cost per 
node would  range  toward  $7000  only  for  node  engineering  and  construction.  
Estimating an “all  in  figure”  for a typical node configuration  is neither practical 
nor meaningful because of variability  in the particular configuration and cost of 
the DAS node equipment. 

(d) No. Even  if  “setting  aside  the  issue of  costs” were an  appropriate or practical 
approach  to  this  analysis,  the  technical design  and performance  requirements 
for  an  effective DAS  network  in  this  area  and  commercial  requirements  for  a 
reasonably predictable and prompt time to market could not be satisfied using 
alternative outdoor  locations.   The potential  feasibility of  alternative  locations 
could  conceivably be enhanced  if  the City were  to allow  the DAS provider    to 
place  new  standalone  DAS  node  poles  in  the  public  right  of  way  and  if  the 
particular area in question included the necessary fibre and power connectivity, 
e.g., by way of existing dark fibre and/or available conduit space. 

(e) No.  As noted above, the dollar amount in question is a high‐end estimate.  More 
importantly, it is neither fair nor logically accurate to suggest that costs that far 
exceed any level that would render an entire enterprise economically  infeasible 
somehow represent “avoided costs” that are a benefit “enjoyed by” a party that 
chooses to  invest substantial capital based on a business model with costs that 
do not exceed such levels of infeasibility. 

(f) To the extent that this question seeks  information beyond that set forth above 
and otherwise  in the Application and the Written Evidence, such  information  is 
not  relevant  to  the  issues  raised  by  the Application; moreover,  production  of 
such information would be unduly onerous relative to its probative value, if any. 
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Questions: 

36. Reference:  Exhibit “B”, slide 2 

This  Exhibit  states  that  “ExteNet  uses  both  outdoor  and  indoor  Distributed  Antenna 
Systems  (DAS)  Networks”  and  that  “over  2000  outdoor  DAS  Nodes  in  Operation  or 
under construction in Canada”.   

(a) How  many  outdoor  DAS  Nodes  are  in  operation  or  under  construction  in 
Canada? How many in the United States? 

(b) Please  identify  and  explain  any  substantive  technical  differences,  if  any,  in 
deploying indoor versus outdoor DAS Networks. 

(c) Is it possible to deploy a DAS network in downtown Toronto using an indoor DAS 
network? 

(d) Are  you  aware  of  any  US  cities  that  deploy  indoor  DAS  networks  for 
concentrated areas (downtown core, specific shopping areas, large office towers, 
etc)?  Please explain. 

Responses: 

(a) The quote cited in this interrogatory is incomplete and, thus, out of context.  The 
number  in  the quote  refers  to  the  total nodes  in both Canada and  the United 
States.  The current outdoor DAS node totals (in operation or under construction 
in which ExteNet Systems or any of its subsidiaries including ExteNet have been 
involved)  are  set  out  in  the  evidence  and  in  responses  to  Board  Staff 
Interrogatories. 

(b) The  architecture  of  indoor DAS  networks  is  similar  to  outdoor DAS  but more 
costly.  There  are  following  substantive  technical  differences:  (i)  indoor  DAS 
networks are  installed within buildings or other effectively enclosed  structures 
such  as  tunnels;    (ii)  as  a  matter  of  technical  feasibility  and  customer 
requirements,  indoor  DAS  networks  are  almost  always  designed  to  provide 
controlled coverage within structures and  to    limit and  restrict RF signals  from 
getting outside the building;  (iii)  indoor DAS networks utilize significantly  lower 
(1/1,000 to 1/10,000 of outdoor) radio frequency output power; (iv) the DAS hub 
facility  for  an  indoor  network  is  typically  located  within  the  building.  The 
distances  from  an  indoor  hub  to  each  node  site  is  hence  limited  to  a  few 
hundred  meters  at  most;  (v)  indoor  DAS  antennas  and  nodes  are  typically 
located in the ceiling and or telecom closets within the building; (vi) indoor DAS 
networks  are  typically  not  subject  to  approval  or  permitting  by  external 
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authorities other than a single party, the owner or manager of the building; (vii) 
an indoor DAS network typically has a large number of antennas throughout the 
facility.  It  is  not  uncommon  to  have  4‐10  antennas  per  floor  in  a  high  rise 
structure; (viii) the total deployment time for an indoor DAS network in a single 
building is typically relatively quick (weeks or a few months) compared to typical 
outdoor  DAS  networks;  and  (ix)  because  of  the  relative  simplicity  and 
significantly smaller scale of most indoor DS deployments, each network project 
is  typically much  less  costly  and  requires  significantly  less  capital  than  even  a 
small scale outdoor DAS network. 

(c) No.  Indoor DAS networks  can  complement outdoor wireless networks, but by 
reason of  the differences described above,  they are not an alternative.  Indoor 
DAS networks  cannot provide  adequate outdoor  street  coverage.    In  addition, 
while  there are vast numbers of buildings of various sizes  throughout  the area 
that would have been  covered by  the proposed Toronto DAS Network,  indoor 
DAS  networks  are  typically  deployed  only  in  buildings  larger  than  10,000  sq. 
meters. Other obstacles aside, indoor systems alone would leave a large number 
of buildings and people without reliable coverage either outdoors or in their own 
buildings.   

(d) CANDAS  is  not  aware  of  any  indoor  DAS  deployments  that  have  been 
implemented for purposes of providing outdoor wireless coverage.    Indoor DAS 
networks have been deployed  in selected structures  in a number of cities as a 
supplement  to  outdoor  coverage  that  does  not  adequately  penetrate  these 
buildings. The deployments have been done by wireless carriers and by  indoor 
DAS companies  like ExteNet, not by any cities.   The facilities where  indoor DAS 
deployments have mostly been  implemented are  large,  commercial   buildings, 
such  as  high‐rise  offices,  and  some  large  hotels  and  casinos,  as well  as  large 
transportation facilities such as airports and subways. 
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Questions: 

37. Reference Ex. B, slide 6 and Ex. C, slide 2  

(Slide entitled  “DAS – The wireless  solution  for modern  cities” and  slide entitled  “Las 
Vegas – DAS Nodes”) 

(a) The  photographs  on  these  slides  shows  antennae  and  remote  radio  units  on 
street lighting pole (Exhibit B) vs. a standalone pole adjacent to a street lighting 
pole  (Exhibit  C).   What  are  the  total  dimensions  (width  and  height)  of  each 
component of this equipment? 

(b) Does this installation fit entirely within the 2ft communications space? 

(c) Why did ExteNet use a stand alone pole in Las Vegas rather than attaching to the 
adjacent street lighting pole? 

Responses: 

(a) Antennas: 

Type A Kathrein  (http://www.kathrein‐scala.com/catalog/84010515.pdf) 

Height: 60.9cm  

Diameter: 40.7 cm  

 Weight: 22.7kg 

Type  B  CellMax 
(http://www.cellmax.se/UploadFiles/Files/CMA_TRI_6515_A2.pdf) 

Height: 58.8cm  

Diameter: 26.6cm 

Weigth: 12kg 

DAS nodes/RRU: 

ZTE   

Dimensions of cabinet (H*W*D): 50cm*32cm*17.2cm. 

Weight of a single cabinet with full configuration ：< 22 kg 

DeltaNode  

Dimensions of cabinet (H*W*D): 70cm*30cm*22cm. 

Weight of a single cabinet with full configuration ：< 24 kg 
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VA insert 

We can provide node elevation drawings for one of these nodes. 

(b) There  is no defined communications space on these poles as they were placed 
and are owned by ExteNet and are not classified as utility distribution poles. 

(c) ExteNet made a commitment  to a customer  to deliver  this network by a static 
launch  date  specified  by  the  customer. While utility  poles were  available,  the 
pole owners’ delays in performing make ready engineering and construction put 
the  timeline  in  jeopardy.    While  these  sites  were  more  costly  to  construct, 
ExteNet absorbed the additional cost at a significant financial loss to ensure the 
customers launch objectives were maintained. With a small amount of additional 
time,  this  network would  have  been  constructed  using  utility  poles  excepting 
only those areas where utility poles were previously removed. 
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Question: 

38. Reference: Ex. C, Second last slide entitled “Toronto DAS –Sidearm Installations” 

(a) Does  this  installation  fit  entirely within  the  2ft  communications  space  on  the 
distribution pole? 

Response: 

(a)  CANDAS believes that the point at which the side arm supporting the antenna 
attaches  to  the  pole  in  the  pictured  installation  fits  within  the  applicable 
communications  space.    It  occupies  less  than  the  6  inches  allowed  between 
wireline cable attachments. Obviously, because the antenna itself is mounted on 
a stand‐off support and projects away from the pole, the antenna and the side 
arm  do  not  occupy  any  of  the  space  in  the  communications  space  that  is 
required for clearance between wirelines. The node equipment and power unit 
are shown affixed to the pole  in an area below the communications space. The 
electric  utilities  often  refer  to  this  space  as  the  unusable  space  (clearly  a 
misnomer)  because  it  is  unusable  for  running  power  conductors  or  other 
wireline  attachments,  but  it  can  be  and  often  is  used  for wireless  and  other 
equipment installations.. This area of the pole below the communications space 
is  also  sometimes  referred  to  as  the  common  area  of  the  pole.    Cable  TV 
companies  use  it  to  host  power  supplies  and  equipment  enclosures. Wireline 
telecommunications  companies  also  use  this  common  space  to  install  splice 
cases and equipment and some municipalities and public works departments use 
it to install traffic signal and surveillance equipment. 
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Question: 

39. Reference:  Exhibit “D” (DAScom As‐Built Fibre Optic Node Installation)  

(a) To  the extent  that any of  the planned Toronto DAS Network node  installations 
were intended to be materially different than that which is presented in Exhibit 
“D”, please provide detailed drawings of the proposed node installations and in a 
form similar to the information contained in Exhibit “D”. 

Response: 

(a)  Except for streetlight pole  installations such as those depicted  in Exhibit C with 
pole‐top  antenna  installations,  all  of which  have  been  removed  from  THESI’s 
poles,  none  of  the  planned  Toronto  DAS  Network  node  installations  were 
intended to be materially different than that presented in Exhibit D. 
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IV.  Written Evidence of Bob Boron4 

Question: 

40. Please provide a detailed curriculum vitae,  including a  listing of all appearances before 
regulatory or judicial entities. 

Response: 

Mr. Boron’s curriculum vitae is attached at Schedule 40‐1. 

                                                       
4 As filed July 26, 2011. 
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Resume of Robert P. Boron 
 

 
Summary: 
 

Bob Boron is the Vice President, Legal & Regulatory Affairs and General Counsel for 
Public Mobile and he has been held this position since October 2009.  In this role, he 
has responsibility for all matters related to legal and regulatory matters at the company. 
 
Boron served as Executive Vice President and General Counsel at Call-Net Enterprises 
& Sprint Canada, one of the largest long distance and local telecommunications services 
providers in Canada, during a period of acute change and extremely rapid growth (from 
1990 to 1998).  While at Call-Net / Sprint Canada, Boron was elected to the board of 
directors of Microcell, a publicly-traded, national cellular carrier which operated under the 
“Fido” brand across Canada, and he helped to guide the company through its initial 
public offering. 
 
After Call-Net, Boron co-founded and was an Executive Vice President of a start-up 
telecom venture, Riptide Communications.  After Riptide, for a period of time Boron had 
global responsibility for e-marketing and knowledge management at Deloitte Touche 
Tohmatsu, one of the world’s largest professional services firms. 
 
Immediately prior to joining Public Mobile, Boron was a Co-Founder and President of 
Jade Tower, an independent communications tower and antenna site company servicing 
the Canadian wireless sector.  In 2009, Jade was sold to SBA Communications, a large 
tower company based in the United States. 
 
Boron has over twenty years’ experience in the telecommunications sector in Canada.  
Over this period, Boron has been responsible for and has participated in dozens of 
regulatory proceedings related to telecommunications, predominately before the 
Canadian Radio-television and Telecommunications Commission, but also before other 
bodies and agencies, including Industry Canada, the Competition Bureau, the Federal 
Communications Commission (U.S.), U.S. Trade Representative and various House of 
Commons and Senate Committees.  Regulatory proceedings that Boron has been 
involved with include those related to long distance competition, local services 
competition, international services competition, incumbent carriers’ price caps, foreign 
ownership and control, and anti-competitive activities by providers with market power.   
 
Boron has a Bachelor of Sciences degree from Dalhousie and McGill Universities, and a 
law degree from Dalhousie Law School. 
 
 

Experience: 
 

• 2009 - present 
Vice President, Legal & Regulatory Affairs and General Counsel, Public Mobile, a 
mobile wireless telecommunications carrier holding licences to offer services using PCS 
spectrum in the 2 GHz band in the provinces of Ontario and Quebec; member of the 
senior executive team having responsibility for all matters for Public Mobile related to 
legal and regulatory matters. 
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• 2006 - 2009 
President, Corporate Development and Co-Founder, Jade Tower, an independent 
owner and operator of wireless communications towers and antenna sites serving the 
Canadian wireless sector. 

 
• 2001 - 2005 

E-Marketing and Knowledge Management, Deloitte Touche Tohmatsu, responsible 
for global e-marketing and knowledge management strategies and operations, including 
Deloitte’s global public web site (Deloitte.com), and Deloitte’s global intranet and client 
extranets. 

 
• 1998 - 2000 

Co-Founder, Executive Vice President & General Counsel, Riptide 
Communications, a wholesale broadband telecommunications service provider; 
responsible for general management of the business with direct responsibility for all 
legal, regulatory, government relations, strategic alliance and human resources matters. 

 
• 1990 - 1998 

Executive Vice President, General Counsel and Corporate Secretary, Call-Net 
Enterprises & Sprint Canada, one of Canada’s leading competitive 
telecommunications companies; a member of the senior executive team during a 
revolutionary period of acute change and significant growth; reported to the CEO and 
Board of Directors with direct responsibility for legal, regulatory and government 
relations, human resources, real estate / facilities and corporate secretarial functions; 
played a key role in the company’s financings, M&A and strategic alliances; responsible 
for relations with Canadian and U.S. regulators, including the CRTC, Industry Canada, 
Federal Communications Commission (U.S.), U.S. Trade Representative; presented to 
various House of Commons and Senate Committees; presented at numerous industry 
conferences and client symposia. 
 

• 1997 - 1998 
Board of Directors, Microcell Telecommunications, elected to the Board of Directors 
of a national, publicly-traded mobile wireless telecommunications carrier. 
 

• 1987 - 1989  
Lawyer, Johnston & Buchan, advised clients on regulatory and business law issues, 
focused primarily on telecommunications, broadcasting and media. 

 
 
Education: 
 

• LL.B.,  Dalhousie University Law School 
• Graduate Studies, Dalhousie University 
• B. Sc., Dalhousie and McGill Universities 
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Question: 

41. Reference:  p. 2, Q. 1 

Mr. Boron states that he is “a Co‐Founder and President of Jade Tower Inc. , a company 
focused on owning and managing wireless communication (cellular) towers and antenna 
sites….” 

(a) Given Mr. Boron’s experience, please provide a breakdown of market prices that 
exist  for  the  different  types  of  communication  towers  and  antenna  site 
alternatives  utilized  for  wireless  attachments  (tops  of  buildings,  sides  of 
buildings,  stand  alone  towers,  utility  poles,  traffic  lights,  billboards,  signage, 
attachments inside buildings, etc.). 

Response: 

(a)  The  information  requested  is  not  relevant  to  the  issues  raised  by  the 
Application. 
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Question: 

42. Reference: p. 3, Q. 3 

Mr. Boron states that to the extent that “THESL  is suggesting that the board‐approved 
attachment rate is too low for wireless attachments”, then he disagrees. 

(a) Please explain  the basis  for, and provide  the  relevant particulars  in  support of 
this  statement,  including  all  reports,  analyses,  studies,  working  papers, 
memoranda, correspondence, and other documents. 

Response: 

(a) The  quote  in  this  question  is  taken  out  of  context.  The  basis  for Mr.  Boron’s 
statement  is set out  in the entirety of his response to Question 3  in his Written 
Evidence. 
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Questions: 

43. Reference:  p. 3. Q. 4 

Mr. Boron states  that “to  the extent  that  there  is no alternative but  to attach DAS  to 
existing  power  poles,  access  to  such  power  poles  does  constituted  a  monopoly‐
controlled resource.” 

(a) Is it Mr. Boron’s evidence that there are no alternatives for DAS but to attach to 
existing power poles? 

(b) If the answer to (a) is yes, then please provide the relevant particulars in support 
of  this  position,  including  all  reports,  analyses,  studies,  working  papers, 
memoranda, correspondence, and other documents.  

(c) If the answer to (a) is no, then please explain the alternatives options that exist, 
including providing the relevant particulars of same. 

(d) Please define the term “monopoly‐controlled” as it is used in this context. 

Responses: 

(a) No. 

(b) N/A 

(c) The options are set out in the response to the THESL Interrogatories 3(b). 

(d) The term is self‐explanatory. 
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Questions: 

44. Reference:  p. 3, Q. 5 

Mr.  Boron  states  that  “It would  be  strange  indeed  if  power  poles were  classified  as 
essential  facilities  for  cable  companies  and  wireline  attachers,  but  not  for  wireless 
attachers.” 

(a) Please define the term “essential facilities” as it is used in this context. 

(b) Please explain the extent to which  it  is Mr. Boron’s and/or Public Mobile’s view 
that THESL's poles are "essential facilities" within the context of Public Mobile's 
provisioning of wireless services in and around Toronto. 

Responses: 

(a) Both the OEB and the New Brunswick Board of Commissioners of Public Utilities 
have determined  that power poles are  “essential  facilities”. CANDAS members 
rely on these determinations.  

(b) See answer to THESL 44(a), above.  

   

10152832_2 



EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 73 of 90 
 

Questions: 

45. Reference:  p. 4, Q. 7 

Mr. Boron  states  that:  “all available  capacity must be distributed equitably,  in a non‐
discriminatory and transparent fashion ‐ to all classes of users.  THESL cannot decide to 
grant access to wireline attachers and cable companies, but not wireless attachers, on 
the basis of professed but unsubstantiated capacity issues.”   

(a) Does CANDAS propose: 

(i) that “all available capacity” consists of the entire communications space? 

(ii) that “all available capacity” consists of  the unoccupied communications 
space? 

(b) How  does Mr.  Boron/CANDAS  propose  applying  this  principle  to  the  situation 
where multiple, competing suppliers for a DAS Network may exist within the City 
of Toronto? 

(c) If  all  communications  space  on  a  pole  is  currently  occupied,  does  CANDAS 
propose  that  that  space be  reallocated among more users  (now  including DAS 
attachers) with the result that one or more current occupants are displaced from 
the pole? 

(d) What  method  does  CANDAS  propose  for  the  rationing  of  available  pole 
communications space among “all classes of users”? 

(e) Please provide examples of permit applications that were denied for “professed 
but unsubstantiated capacity issues”. 

Responses: 

(a) In  the  context  of  this  question  CANDAS  does  not  propose  that  “all  available 
capacity”  is  limited to the communications space, whether,  (i)  in  its entirety or 
(ii)  the  unoccupied  portion  thereof.     While  the  communication  space  that  is 
available for the safe attachment of wireline cables is clearly the most significant 
portion of  a pole  and  generally  limited by external  factors  in  such  a way  that 
space in this portion of the pole may be more readily subject to exhaustion, it is 
clear that for items of equipment related to both wireless and wireline services, 
other  areas  of  a  pole  may  be  the  most  appropriate  places  for  attachment.  
Additionally,  even  though  the  communications  space  is  limited  its  dimensions 
may be different depending on  the  characteristics of each pole  (CANDAS does 
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not  agree  that  it  is  invariably  defined  as  two  feet  of  vertical  space)  and  the 
capacity  of  the  communication  space  to  accommodate  wireline  and  other 
attachments may vary depending on attachment methods and configurations.  In 
sum, exclusion of  attachments of different  categories or  types or exclusion of 
additional  attachers  should  not  be  justified  by  the  establishment  of  arbitrary 
standards  and  generic  universally  followed  rules  that  are  not  administered  in 
such a way as to accommodate additional attachers when that can reasonably be 
done  in  full  compliance  with  all  applicable  safety  rules  and  standards  and 
without interfering to any material extent with the use of the pole by the owner 
and other attachers as then in effect.  This is not to say that a new applicant for 
attachment to a pole should in any way take priority over existing attachers, but 
it is to suggest that reasonable efforts, including where appropriate planning and 
design  consultation,  make  ready  engineering  and  make  ready  construction, 
should be made to evaluate and accommodate proposed attachments on a case 
by  case  basis.    Rejections  of  attachment  applications  based  on  limited  or 
exhausted  capacity  should  be  justified  on  the  basis  of  the  particulars  of  the 
application and the relevant characteristics of the specific proposed attachments 
and poles. 

(b) In general, CANDAS believes  that attachers who have made  the  investment of 
time,  effort  and  money  to  obtain  attachment  permits  and  construct 
infrastructure  on  utility  poles  should  take  precedence  over  later  permit 
applicants  seeking attachments on  the  same poles.   However,  if  the  foregoing 
principles  and  processes,  fairly  applied,  result  in  attachment  permits  being 
granted to competing DAS providers, that should not be deemed a problem. 

(c) No.   However,  if the communications space could reasonably be reallocated so 
as  to  accommodate  an  additional  attacher  without  either  displacing  or 
significantly disadvantaging any current occupants, then that should be done.  In 
other words, reasonable efforts should be directed toward determining whether 
all  of  the  communications  space  is  necessarily  fully  occupied  or  might  be 
allocated and occupied in a more efficient manner. 

(d) CANDAS does not propose rationing of available communications space among 
classes  of  users.    Rather  CANDAS  proposes  fair,  equitable,  non‐discriminatory 
and  transparent  treatment and accommodation of attachers without  regard  to 
how they may be classified based on the nature of the technology they employ 
to  provide  services  to  their  customers.    As  noted  above,  CANDAS  is  not 
proposing that earlier attachers be displaced by later attachers. 

(e) CANDAS  does  not  have  examples  of  permit  applications  that were  denied  for 
such  issues.   However, CANDAS believes  that  some electric utilities  in Ontario 
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have  adopted  or  professed  to  adopt what  are,  arguably,  arbitrary  limitations 
such as  caps on  the numbers of attachers per pole or on  the  total  loading on 
pole  lines  and  have  purported  to  apply  such  limitations  universally,  without 
regard  to  the  specific  nature  or  characteristics  of  particular  proposed 
attachments and without regard to the actual capacity (spatial or  load‐bearing) 
of the particular poles or pole lines. 
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V.  Written Evidence of Brian O’Shaughnessy5 

Question: 

46. Please provide a detailed curriculum vitae,  including a  listing of all appearances before 
regulatory or judicial entities. 

Response: 

  See Schedule 46(a)‐1 for the curriculum vitae of Brian O’Shaughnessy. 

                                                       
5 As filed July 26, 2011. 
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BRIAN O'SHAUGHNESSY, P.ENG. 

 
 
 

PROFILE 
 
A proven bilingual executive with extensive experience leading the development and 
deployment of new leading edge wireless and data communications networks. A track record of 
navigating uncharted waters while establishing processes and procedures in the evolving 
wireless industry. 

• Fosters collaboration and motivates highly technical teams 
• Understands the end to end implications of technology in a wireless business 
• Drives new thinking and innovation 

 
 

CAREER HISTORY 
 
PUBLIC MOBILE 2008 – PRESENT 
Chief Technology Officer 
As one of the initial employees of this startup wireless company, established a team to manage 
all aspects of the network from business plan development through, vendor selection, network 
design, network build and network operations resulting in the successful launch of wireless 
service in Montreal and Toronto in 2010. 

• Implemented cost effective outsource model for both network build and operations. 

• Built the lowest cost network architecture in the market. 

• Drove the launch of the world’s first G band PCS phones and base stations to the market 
by a variety of vendors. 

 
BELL CANADA 2004 – 2008 
Vice President, Video & Access Technology Development 
Established direction, selected vendors, developed and implemented new technologies to meet 
the company’s TV and Internet access business goals. Managed a direct staff of 70 and an 
indirect staff of 200+ employees and held accountability for a significant IPTV development and 
deployment capital and expense budget.  

• Appointed as the company’s overall executive prime to align the executive team around 
one clear IPTV vision resulting in a solid team as well as capital resources. 

• Created and managed a highly effective cross company team of TD, Marketing, IT, 
Operations, Customer Service and Finance experts which delivered on the vision while 
operating as a “start up” within the larger company.   

• Developed and implemented a 30 Mbps DSL access network, IT front and back office 
support systems, video encoding head end, and the acquisition competitive live and on 
demand content for the service. 

• Created an operations expert team as well as the necessary processes for delivery of the 
required customer experience. Placed technology development experts into the field for 
full knowledge transfer as well as faster and more accurate issue resolution. 
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• Established a Customer Service Centre of Excellence focussed on the seamless delivery 

of the new wireline TV service. 

• Implemented a 400 customer market trial on a commercial ready system in Toronto. 
 
BELL MOBILITY 1985 – 2004 
Vice President, Wireless Technology Development (1995 – 2004) 
Provided technology leadership for a business that grew rapidly from 0.8M to 4.5M customers, 
and managed a staff of 120 engineers/technicians and a capital budget of $10-20M / year. This 
program drove the strategy and technology to allow the timely and effective deployment of more 
than $200M in network capital annually. 

• Developed and launched the CDMA PCS network resulting in the highest capacity and 
quality service in the market. A launch pad for all traffic growth and service enhancements 
for the next 10 years including text messaging and wireless data services. 

• Provided industry leadership by conceptualizing, promoting to vendors and launching the 
first tri-mode phone allowing the company to fully and seamlessly deploy service across its 
800 MHz and PCS spectrum licences. Tri-mode phones went onto to become the industry 
standard device. 

• Spearheaded the design and implementation of an innovative transaction billing mediation 
system which allowed the rapid introduction of new services by the marketing team without 
requiring costly and time consuming IT development. Negotiated the contract to pay for 
the system as revenue was generated. 

• Drove the launch of the CDMA2000 1x network resulting in the highest speed data service 
in the market and further extending network capacity. 

• Developed and launched Bell’s enhanced services architecture including: Location Based 
Services, WAP 2.0, LDAP and J2ME based application download service. 

• Led technology aspects of the company’s regulatory policy through direct interaction with 
Industry Canada and lobbying of other wireless companies. This resulted in Industry 
Canada changing its spectrum cap policy and thereby allowing the company to 
successfully acquire 20 MHz of spectrum in the 2000 PCS spectrum auction. 

• Successfully primed the 2.4 / 3.5 GHz Spectrum Auction team in 2004 resulting in the 
acquisition of 138 licences for $1.5M across the country. 

 
 

Director Technology Planning (1990 – 1995)  
Established wireless technology direction by working directly with vendors, International Cellcos 
and researchers resulting in the deployment of an architecture which formed the basis for 
network evolution for the subsequent 10 years.  

• Gained approval from the BCE CEO and BCE Mobile Board for the evolution from TDMA 
to CDMA PCS technology. This activity required the development of market demand 
forecasts and economic models, conducting technical field trials, talking to Cellcos from 
around the world and direct discussions with the Board.  

• Led the successful effort on behalf of the Mobility Canada Cellco Presidents in securing a 
10 MHz national PCS licence through the Industry Canada application process. 

• Through technical, business and regulatory arguments, led the introduction of enhanced 
services by securing CCS7 connectivity for all Cellcos in the Canadian market. This 
capability produced faster call connection time and introduced CLID. 
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Director Network Engineering (1988 – 1990)  
Manager Provisioning & Engineering (1985 – 1988)  
Developed cellular system design specifications and practices, secured leased tower locations, 
created and managed $200M annual capital budget and project managed the build of Bell 
Mobility’s network as it grew from start up to more than 400 cell site and  more than 200K 
customer. 
 
MOTOROLA CANADA 1982 – 1985 
Radio Systems Engineer  
 
 

EDUCATION 
 

Registered Professional Engineer, (Association of Professional Engineers of Ontario),1985 
B.Sc. Electrical Engineering, Queen's University, 1982 

 
 

ASSOCIATIONS & MEMBERSHIPS 
 

• Past-President, CDMA Development Group, an organization dedicated to the development 
and advancement of CDMA technology and services around the world, (1996 -2003) 

• Member, BCE Capital Advisory Board (2002-2006) 
• Member, InCode Labs Advisory Board (2001-2004) 
• Represent Bell Mobility on the Board of the Bell Wireless Alliance Services (2002-2004) 
• Represented Bell Mobility on the Board of AirIQ (1998-2001) 
• Represented Bell Mobility on the Board of Mobility Canada, (1999-2002) 
• Conference Chair, IEEE Vehicular Technology Conference, Ottawa,(1998) 
• Participated in numerous North American Wireless Industry technology standards activities 

including the CTIA Advanced Radio Technology Subcommittee and chairing the CTIA 
Wireless Numbering Committee (1990-1995) 

• Along with Vodaphone-Airtouch and China Unicom, jointly created and led global effort to 
successfully harmonize many specifications for 3rd generation cellular / PCS standards 
(1998-99) 

 
 

VOLUNTEER & INTERESTS 
 
• Past-Chairman of the Board of Directors, Shad International, a privately funded not for profit 

organization dedicated to the advancement of the scientific, technological and 
entrepreneurial capabilities of youth, 1995-2005 

• Volunteer, Scouts Canada  
• Gourmet Oriental cooking, Golf, Piano, skiing and youth volunteer activities 
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Questions: 

47. Reference:  p. 3, Q. 3 

Mr. O’Shaughnessy states that “Public Mobile’s objective in participating in CANDAS and 
in  this proceeding  is  the creation of a  level playing  field with our competitors who do 
have access to power poles in Ontario.” 

(a) Please  identify  each  of  the  entities  that  are  considered  to  be  Public Mobile’s 
“competitors”. 

(b) Please  indicate whether  and  to what  extent  these  competitors  use  access  to 
utility  poles  for  purposes  of  constructing,  maintaining  and/or  operating  an 
outdoor DAS in Toronto. 

(c) Please explain how a  level playing  field can be established with  respect  to  the 
deployment of a DAS Network within  the City of Toronto.   What consideration 
for establishing a  level playing need  to be  taken  into account where  there are 
potentially  multiple  competing  suppliers  of  DAS  Networks  for  the  identical 
geographic area within the City of Toronto (e.g. the downtown core)? 

(d) Please  identify  the  difference  in  compensation  paid  for wireless  attachments 
associated  with  tower  structures,  traffic  lights,  signage,  roof  tops,  other 
alternatives Mr. O’Shaughnessy is aware of, and distribution utility poles. 

Responses: 

(a) Public Mobile’s competitors in the telecom industry include: Bell, Rogers, TELUS, 
Wind and Mobilicity as well as the sister companies and sub‐brands of each of 
these companies (e.g. Fido, Solo, Koodo, Chatr, Virgin). 

(b) Large  incumbent  carriers,  such  as  Bell  and  Rogers,  have  attached  their 
equipment  to poles of Ontario electricity distributors.   At present,  there  is no 
operating DAS network in Toronto. 

(c) If some of  the “multiple competing suppliers” referred  to  in  the question have 
access to hydro poles and others do not, there is not a level playing field.  A level 
playing field can be established by ensuring that public utilities with public utility 
obligations do not create barriers  to entry by discriminating among competing 
suppliers in terms of who gets access and who does not. 
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(d) The  information  request  in  this  question  is  not  relevant.    No  party  to  this 
proceeding  is  requesting  that  the  Board  review  and  vary  the  current  Board‐
approved pole access rate. 
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Questions: 

48. Reference:  p. 7, Q. 10 

Mr.  O’Shaughnessy  states  that  “The  Toronto  DAS  Network,  as  originally  conceived, 
would have comprised a one‐time build of approximately 700 to 800 nodes to provide 
the  capacity  to meet  the  needs  of  Public Mobile’s  customers  for  four  to  five  years. 
Public Mobile also entered into agreements with ExteNet to build a DAS network on the 
Island  of  Montreal,  in  partnership  with  Hydro  Québec  and  the  Municipality  of 
Montreal.” 

(a) Was it Public Mobile's intent to utilize each of the "700 to 800 nodes" included in 
the Toronto DAS Network as originally conceived or was it Public Mobile's intent 
to utilize only sub‐set of the "700 to 800 nodes”?  

(b) Please  specifically  identify  all  nodes  Public Mobile  intended  to  utilize  and  the 
particulars regarding same. 

(c) Please provide copies of all said agreements between Public Mobile and ExteNet. 

(d) Please  provide  copies  of  the  all  said  partnership  agreements  involving  Hydro 
Quebec and/or the Municipality of Montreal. 

(e) Are any other parties involved in the development of this network?  If so, please 
provide details of their roles and any understandings and agreements that have 
been reached. 

(f) Please explain how many nodes beyond 800 would be needed by Public Mobile 
between the years of 5 and the “long term pole access” (as referred to on page 
3) that is being sought. 

Responses: 

(a) 700‐800 nodes were required to meet Public Mobiles needs. 

(b) 700‐800 nodes were required to meet Public Mobiles needs.  

(c) The information requested is not relevant to the issues raised in the Application. 

(d) The information requested is not relevant to the issues raised in the Application. 

(e) The information requested is not relevant to the issues raised in the Application. 

(f) The information requested is not relevant to the issues raised in the Application. 
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Question: 

49. Reference:  p. 8, Q. 11 

Mr. O’Shaughnessy states that “It  is  likely that all wireless carriers will move towards a 
DAS‐type architecture in the future.”  

(a) Please  provide  any  studies,  analyses  or  reports  which  would  support  this 
statement. 

Response: 

(a) The basis of the statement that “all wireless carriers will move towards a DAS‐
type architecture  in the future”  is the fact that the majority of operators  in the 
United States have already deployed DAS across a variety of markets and  that 
the wireless  industry, as a whole,  is working hard to find ways of managing the 
significant  traffic  demand  presented  by  data  services. A  combination  of more 
sites and more spectrum  is  required  to support  future data  traffic demand. As 
more  and  more  cell  sites  are  added  to  meet  the  needs  of  customers  in 
residential  single  family  home  neighbourhoods,  existing  poles,  such  as  power 
poles, will be the only available structures to meet the demand. 
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Questions: 

50. Reference:  p. 8, Q. 12 

Mr.  O’Shaughnessy  describes  a  process  by  which Public  Mobile  first  moved  to 
temporary macro sites, and then from those macro sites to permanents structures.   In 
particular, he states that “Public Mobile decided to switch to traditional Macro Cell Site 
strategy, installing antennas on building rooftops and special‐purpose towers…It is now 
incurring the cost of upgrading each temporary Cell Site to a permanent structure.” and 
that  “…Public Mobile  has  incurred  the  increased  cost  of  building  rooftop Macro  Cell 
Sites as mentioned earlier.” 

(a) Please  identify  the precise date on which Public Mobile made  this decision  to 
switch to its Macro Cell Site strategy. 

(b) Please provide the location of each of the "Macro Cell Sites", and please indicate 
whether and to what extent each site  is  located on a roof top, balcony, special‐
purpose structure or other location (specify if other). 

(c) Regarding  the  response  to  (b), please also provide  the  coverage area  for each 
site and describe  the propagation characteristics of  the antennas used at each 
site. 

(d) Please  identify the date on which Public Mobile began to utilize the traditional 
Macro Cell Sites. 

(e) Please  provide  copies  of  the  agreements  entered  into  by  Public  Mobile 
associated with the said Macro Cell Site strategy including pricing paid by Public 
Mobile for these attachments. 

(f) Please provide the particulars that demonstrate whether and to what extent the 
coverage  area  intended  to  be  supported  by  the  Toronto  DAS  Network  (as 
originally conceived) differs from the coverage area supported by the Macro Cell 
Sites,  including  all  reports,  analyses,  studies,  working  papers,  memoranda, 
correspondence, and other documents  

(g) Please provide the particulars that describe the costs that Public Mobile incurred 
to  install  the Macro Cell  Sites,  including  all  reports,  analyses,  studies, working 
papers, memoranda, correspondence, and other documents. 

(h) Please provide the particulars that describe the costs Public Mobile  incurred to 
upgrade  "each  temporary  Cell  Site  to  a  permanent  structure",  including  all 
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reports,  analyses,  studies, working  papers, memoranda,  correspondence,  and 
other documents.  

(i) Please describe the extent to which each of the permanent antenna towers, sites 
or structures discussed are shared with other wireless providers in Toronto.   

(j) Please provide  the  location of each permanent structure and  indicate whether 
the  site  is  located  on  a  roof  top,  balcony,  special  purpose  structure  or  other 
location (specify if other).   

(k) Regarding the response to (i), please provide the coverage area for each site and 
describe the propagation characteristics of the antennas used at each site. 

(l) Please provide the particulars that demonstrate whether and to what extent the 
coverage  area  intended  to  be  supported  by  the  Toronto  DAS  Network  as 
originally conceived differs from the coverage area supported by the permanent 
structures,  including all reports, analyses, studies, working papers, memoranda, 
correspondence, and other documents  

(m) Please provide the particulars that demonstrate whether and to what extent the 
call carrying and data capacities  intended  to be supported by  the Toronto DAS 
Network  (as  originally  conceived)  differs  from  the  call  carrying  and  data 
capacities  supported  by  the  permanent  structures  –  please  include with  such 
particulars  all  reports,  analyses,  studies,  working  papers,  memoranda, 
correspondence, and other documents.  

(n) Regarding  the  response  to  (l),  please  also  identify  and  describe  the  extent  to 
which  Public  Mobile  is  currently  capacity‐constrained  in  that  it  is  unable  to 
provide call carrying and/or data related services to  it current customer base  in 
Toronto.    

(o) Please provide the particulars that describe the costs (both  initial costs and on‐
going monthly expenses) Public Mobile would have  incurred  for  its part  in  the 
construction of  the Toronto DAS Network had  it been completed  (as originally 
conceived), including all reports, analyses, studies, working papers, memoranda, 
correspondence, and other documents.  

Responses: 

(a)‐(o)  CANDAS does not understand the relevance of the questions to the issues raised 
in  the  application.   Moreover,  requiring  responses  to  the  15  sub‐parts  of  the 
question, having regard to the probative value, if any, would be unduly onerous. 
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Questions: 

51. Reference:  p. 9, Q. 12 

Mr.  O’Shaughnessy  states  that  “The  loss  of  the  Toronto  DAS  network  opportunity, 
delayed Public Mobile’s Toronto market launch by six months (to May 2010), resulting in 
a related loss of market share.” 

(a) Please provide the particulars that describe "the  loss of market share" referred 
to  here,  including  all  reports,  analyses,  studies, working  papers, memoranda, 
correspondence, and other documents.  

(b) Please  provide  Public  Mobile's  current  market  share  in  Toronto  and/or  the 
market relevant to Mr. O'Shaughnessy's statement. 

(c) Absent completion of the Toronto DAS Network, is it Public Mobiles intention to 
withdraw from the Toronto wireless market?   

(d) If  the  answer  to  (c)  is  yes,  please  provide  the  particulars  in  support  of  this 
position,  including  all  reports,  analyses,  studies, working  papers, memoranda, 
correspondence, and other documents. 

Responses: 

(a) The  information requested  is not relevant, particularly since Public Mobile does 
not seek to recover its losses in this proceeding. 

(b) The  information requested  is not relevant, particularly since Public Mobile does 
not seek to recover its losses in this proceeding. 

(c) A determination has not yet been made. 

(d) N/A 
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Question: 

52. Reference:  p. 10, Q. 15 

Mr.  O’Shaughnessy  states  that  “There  is  one  issue  –  the  technical  attachment 
requirements –  that  I would  like  to address however.   This  issue has  to do with what 
appears to be the current THESL restriction on communications attachments to a two‐
foot communication zone below the power pole.  Permitting antennas to be installed at 
the top of a utility pole would facilitate better node coverage in terms of both range and 
quality,  thereby  reducing  the  total  number  of  nodes  required  to  provide  service  to 
customers.” 

(a) Please  explain  why  the  two‐foot  communications  zone  is  problematic  for 
wireless attachments such as the DAS Network? 

Response: 

(a) Mr.  O’Shaughnessy’s  Written  Evidence  does  not  characterize  the  two  foot 
communication zone as “problematic” for wireless attachments. The statement 
is intended to identify additional benefit if, as has been the case in some cities in 
the United States, the antenna portion of the DAS installation was permitted to 
be installed at a higher point on the pole. 
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VI.  Written Evidence of Johanne Lemay6 

Question: 

53. Please provide a detailed curriculum vitae,  including a  listing of all appearances before 
regulatory or judicial entities. 

Response: 

Ms. Lemay’s curriculum vitae are attached at Schedule 53‐1.   

                                                       
6 As filed July 26, 2011. 
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CURRICULUM VITAE  Johanne Lemay, ing., MBA 
  Co-President 

 Lemay-Yates Associates Inc. 1 

 
BIOGRAPHICAL NOTES 
 
Ms. Lemay is Co-President of LEMAY-YATES ASSOCIATES INC. She has more than 25 years of 
experience in the telecommunications industry including 15 years as a consultant and positions at Nortel 
(Northern Telecom) and Bell-Northern Research. 
 
Ms. Lemay is a recognized expert in telecommunications, with particular emphasis on the development of 
business plans, due diligence, market research, development and assessment of pricing plans. Ms. Lemay 
has also been actively involved in consultations for the development of public policy in 
telecommunications and in regulatory proceedings on subject matters involving both fixed wireline and 
mobile wireless matters. 
 
Ms. Lemay has also co-authored many independent market research reports published by LEMAY-
YATES ASSOCIATES INC, including research reports on mobile broadband in Canada (2008 and 2010) 
and Over-The-Top services (2011). 
 
Prior to founding LEMAY-YATES ASSOCIATES INC., Ms. Lemay was in charge of International 
Marketing for all Nortel transmission equipment product lines. At Nortel, Ms. Lemay also created a fiber 
multiplex product line which was extensively deployed by operators in the US and Canada. 
 
Ms. Lemay is a frequent speaker at industry conferences and seminars in Canada, in the United States and 
abroad as well as on BNN and other television channels. She holds an Engineering Physics degree from 
Laval University and an MBA, Executive Option, from Concordia University. 
 
 
Lemay-Yates Associates Inc. (1993 - ) 
 

Co-founder and Co-President 
 
Spectrum auctions and licensing 
 
• Review of digital dividend spectrum developments 
• International review of spectrum award processes and conditions of license to enable 

new entry in mobile markets 
• International review of prices paid for mobile spectrum in a number of countries 

including the US, Australia, UK, Belgium, Austria and Germany 
• Economic analysis of impact of license fees compared to overall business valuation 
• Spectrum auction strategy development and bidding tool preparation (AWS and prior 

auctions) 
• Development of the various submissions on behalf of a major Canadian cableco during 

the AWS consultation process in Canada  
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 Lemay-Yates Associates Inc. 2 

• Development of mobile and fixed wireless license applications and valuations (Canada, 
Eastern Europe, Latin America) 

 
 

Regulatory and policy development 
(A list of expert evidence prepared by Ms. Lemay is provided as an appendix to this CV) 
 
• Assessment of the impact of LTE and 700 MHZ on the deployment of broadband 

services 
• Development of a cost estimate for the transport of incremental Internet capacity in the 

context of the CRTC hearing on Usage Based Billing 
• Comparative assessment of the performance of broadband networks in Canada versus 

other countries 
• Discussion of the competitive environment in next generation broadband services in 

business markets 
• Economics of competition and impacts of regulations, tariffs, interconnection 
• Review of the development of the regulatory framework for VoIP worldwide and 

impact assessment in the Canadian context 
• Assessment of mobile industry structure and economics of competition 
• Participation in GSM licensing processes internationally 
• Fixed line competitor business case analyses and economics of wholesale regulation 
• Financial and regulatory analysis of tariffs, markets, interconnection 
• Policy issues in universal service, local competition, pricing, mandated interconnection 

pricing, unbundled elements 
• Comparative analysis of worldwide policy and regulatory policies and frameworks 
• Support to a telco regarding policy issues related to BRS spectrum licenses 
• Expert evidence assessing broadband deployment plans of telephone companies 

 
 

Due diligence, business case development and other mandates related to mobile carriers 
and mobile services 
 
• Development of a strategy and business plans for mobile broadband deployments 

across many areas of Canada (20110 
• Development of business plans supporting the deployment of mobile broadband 

services in many rural areas (2009 up to 2011) 
• Review and benchmarking of the current framework and prices for domestic or national 

roaming for voice and data services around the world, including the US as well as EU 
countries; development of cost estimates for national roaming services in Canada 
(2008/2009) 

• Due diligence on the network deployment plans of a potential mobile carrier in Canada 
(2007) 

Schedule THESL 53.1-1 
Page 85-2 of 90



 
 

CURRICULUM VITAE  Johanne Lemay, ing., MBA 
  Co-President 

 Lemay-Yates Associates Inc. 3 

• Benchmarking of capital intensity ratios between Canadian mobile carriers and carriers 
in other countries (US, UK, Australia, EU countries) 

• Development of a business case for the deployment of a mobile network in Eastern 
Canada 

• License and business case valuation for mobile and fixed spectrum businesses operating 
in various frequency bands and in licensed and unlicensed spectrum 

• International review of international and national roaming for SMS and mobile data 
• Development of penetrating estimates and forecast for mobile broadcasting services 

and related value chain 
• Development of the business plan for antenna siting companies including towers and 

rooftops 
 
 
 
Due diligence, business plans and enterprise valuation related to fixed networks  

 
• Due diligence reviews of operating companies and of network assets for a wide range of 

telecom companies on behalf of investors or potential acquirers. These include telcos, 
cablecos, wireless operators, resellers, etc., in Canada, USA, Europe and Latin America 

• Identification of acquisition targets, enterprise valuation and negotiations in support of 
acquisition opportunities 

• Development of private and public fiber optic networks and support to local utilities or 
cities in assessing telecom assets (Ottawa, Toronto)  

• Start up venture to offer competitive local telecommunications services 
• Development of business plans for Competitive Local and Long Distance Carriers 
• Introduction of telecommunications services by cable TV operators (a number of 

mandates over the years) 
• Financial analysis and benchmarking for fixed and mobile telecom ventures in North 

America and emerging markets (Eastern Europe and Latin America) 
 

Market research and marketing plans 
 
• Research on LTE services and their early impact in mobile broadband markets 
• Research and assessment of business Ethernet services in a number of major Canadian 

cities, including primary research among end business customers 
• Market research related to business telecom services to be provided by a major cableco 

in a large number of cities and estimates of the geographical reach of the existing 
cableco fiber network  

• Market assessment and marketing plan for competitive local services to business 
subscribers 
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Evaluation of technology trends 

 
• Technology roadmap for 3GPP and 4G mobile broadband technologies per frequency 

band 
• Fixed broadband wireless (WiFi, WiMAX, MCS, LMDS/LMCS, Point to point, WLL) 
• Digital mobile networks ( GSM, GPRS, EDGE, HSPA, LTE, 1xRTT, EVDO) 
• Development of broadband access and transport networks (DOCSIS, DSL, Ethernet, 

MPLS and SONET) 
• Mobile TV deployment 
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PRIOR EMPLOYMENT 
 
 
Northern Telecom (1983 To 1990) 
 

International Marketing Manager 
• All Northern Telecom transmission equipment (FiberWorld, digital microwave radio) 
• Target markets: Taiwan, Korea, Hong Kong, the People's Republic of China, Germany, 

France and the Caribbean 
• Strategic marketing and product planning 
• Quotations and sales support 

 
Product Line Manager 
• Creation of a fiber optic multiplexer product line (>$500 million sales over 5 years) 
• U.S. & Canada markets 
• Business plan development: 

- product concept 
- market study  
- sales forecasts 
- market introduction plans 
- R&D plan 

• Operational requirements and planning 
• Financial viability 
• Management of software and hardware product 
• Development teams 
• Strategic marketing and product positioning 

 
Development Project Engineer 
• Product development, introduction to manufacturing and customer support (hardware 

and software) 
 
Bell Northern Research (1980 to 1983) 

Member of Scientific Staff 
• Development of economic evaluation software 
• Network planning studies 
• Product field evaluations 

 
 
EDUCATION 

• Master of Business Administration (MBA) (Executive option), Concordia University 
• B.Sc.A. (Engineering Physics), Laval University 
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APPENDIX 

List of Expert Evidence Reports of Ms. Johanne Lemay 

  
• Digital Economy Strategy 
◦ The Performance of Canada’s Consumer Broadband Networks in 2010, July 13, 2010 on behalf 

of Rogers Communications Inc., submitted to Industry Canada. 
• Spectrum Auctions and Licensing 
◦ The Impact of 700 MHz Spectrum on LTE Deployment and Broadband in Canada, February 28, 

2011 on behalf of Rogers Communications Inc., submitted to Industry Canada. 
◦ A Discussion of Spectrum Licence Conditions and the Impact on New Entrants, May 25, 2007 

on behalf of Vidéotron Ltée., submitted to Industry Canada. 
• Telecom Policy and Regulation 
◦ Discussion of Tariff Proposals for the Incremental Usage and of Investment in Wireline 

Networks, April 29, 2011 on behalf of Netflix, submitted to CRTC. 
◦ The Cost of Incremental Internet Transit Bandwidth in the Local Access Cloud, March 28, 

2011 on behalf of Netflix, submitted to CRTC and to the FCC. 
◦ Next Generation Network Access: A Canadian and international perspective on why wholesale 

services should be regulated as essential facilities, March 11, 2009 on behalf of MTS 
Allstream, submitted to the Governor-In-Council. 

• Foreign Direct Investment  
◦ Summary Table on FDI Limits in Carriage and Content in Selected OECD Countries, April 23, 

2010 on behalf of MTS Allstream Inc., submitted to the Standing Committee on 
Industry,Science and Technology . 

• Broadcast Policy and Regulation 
◦ International Review of Issues in Exclusivity Agreements Concerning Video on Demand 

Programming (in French only), 25 October, 2010 on behalf of Quebecor Media Inc., 
submitted to CRTC 

◦ Satellite Capacity for the Carriage of Local TV Stations Across Canada, September 8, 2010 on 
behalf of Rogers Communications Inc., submitted to CRTC . 

• Regulatory Framework for Voice Communication Services 
◦ A Comparison of VoIP Regulations between Canada and other countries, June 5, 2006 on behalf 

of Cogeco Cable Inc., MTS Allstream, Primus Telecommunications Canada, Quebecor 
Media Inc., Rogers Communications Inc. and Shaw Communications Inc., submitted to 
CRTC. 

◦ Reply comments with respect to regulatory experience with VoIP internationally, July 15, 2006 
on behalf of Cogeco Cable Inc., MTS Allstream, Primus Telecommunications Canada, 
Quebecor Media Inc., Rogers Communications Inc. and Shaw Communications Inc., 
submitted to CRTC. 

◦ A Discussion of the Evolution of VoIP regulation Worldwide, November 7, 2005 on behalf of 
Canadian Cable Telecommunications Association (CCTA), submitted to the Governor-In-
Council. 
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APPENDIX (cont’d) 

List of Expert Evidence Reports of Ms. Johanne Lemay 

 
 

• Mobile TV Technology Report 
◦ Mobile TV Technology Discussion, September 12, 2005 on behalf of Canadian Wireless 

Telecommunications Association (CWTA), submitted to CRTC 
• Mobile Spectrum Valuation 
◦ The relative value of a pure-play PCS operator to an incumbent mobile carrier in Canada, March 

2003 on behalf of Microcell Telecommunications Inc., submitted to Industry Canada 
◦ Evolution of Spectrum Valuation for Mobile Services in Other Countries, March 2003 on behalf 

of Microcell Telecommunications Inc., submitted to Industry Canada 
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EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 86 of 90 
 

Question: 

54. Please  identify, and provide curriculum vitae  for any  individuals  that were  involved  in 
the preparation of this report. 

Response:    

Ms. Lemay  is the author of the Lemay‐Yates Associates  Inc. Report dated 26 July 2011 
(the LYA Report). 
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EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 87 of 90 
 

Questions: 

55. Reference:  section 3, p. 21 

Ms. Lemay states that "DAS deployment is environmentally friendly and has lower visual 
impact than traditional towers."   

(a) Please provide the particulars in support of this statement, including all reports, 
analyses,  studies,  working  papers,  memoranda,  correspondence,  and  other 
documents. 

(b) Please also provide  the particulars  that  compare  the environmental and visual 
impact of existing traditional wireless towers that are shared by multiple wireless 
carriers to the development of new DAS when none previously existed, including 
all reports, analyses, studies, working papers, memoranda, correspondence, and 
other documents.  

Responses: 

(a) The Australia Mobile Carriers Forum has published “Guidelines for Better Visual 
Outcomes: Low‐impact Mobile Facilities” (the “Australia Guidelines”). The stated 
intent of  the Australia Guidelines  is  to assist “in  siting and design of new  low‐
impact mobile  telecommunications  facilities, with  the aim of minimizing  visual 
impact  and  achieving  appropriate  and  acceptable  outcomes”.    Page  5  of  the 
Australia  Guidelines  provides  as  follows:  “New  Towers  (which  include  lattice 
towers, poles and masts not attached to a building) are not low‐impact.” Page 19 
of  the Australia Guidelines  provides  an  example  of  a  low  impact  deployment, 
depicting an antenna on top of a light pole. 

A copy of the Australia Guidelines is attached at Schedule 55(a)‐1. 

(b) LYA is not in possession of the information requested. 
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G u i d e l i n e s  f o r  
B e t t e r  V i s u a l  

O u t c o m e s

L o w - i m p a c t  
M o b i l e  F a c i l i t i e s

A design guidelines document prepared 
for the mobile telecommunications industry 
by the Mobile Carriers Forum
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1 . I n t r o d u c t i o n  a n d
e x p l a n a t i o n 3

What is the purpose of these guidelines and

who are they for?

What does ‘‘low-impact’’ mean?

Are all installations ‘‘low-impact’’?

Key factors in the siting and design of low-

impact mobile facilities

What about EME?

2 . R e g u l a t o r y  f r a m e w o r k
f o r  l o w - i m p a c t
f a c i l i t i e s 7

Principle legislation

Supporting legislation

Roles and responsibilities of the regulators

3 . K e y  p r i n c i p l e s  
f o r  t h e  d e s i g n  
a n d  s i t i n g  o f  
l o w - i m p a c t  f a c i l i t i e s 12

Begin by analysing the site...

...then consider how the visual impact of the

facility could be minimised on this site

4 . T h e  L o w - i m p a c t
D e t e r m i n a t i o n  –
g u i d e l i n e s  f o r  
m o b i l e  f a c i l i t i e s 20

5 . C o n t a c t s 35
Who can you contact for further information?

C o n t e n t s

Copyright
© 2001 Mobile Carriers Forum. All rights reserved. Please contact the Mobile
Carriers Forum for permission to reproduce, store or transmit any content.

Disclaimer
This document has been prepared solely for the purpose of assisting mobile
carriers in their planning and installation of specific low-impact mobile
telecommunications facilities. The Mobile Carriers Forum has compiled the
information contained in this document in good faith and has attempted to
ensure that all information is current and accurate at the time of inclusion but
this information is subject to change. The information contained in this
document does not constitute the giving of legal or professional advice. You
should seek legal or professional advice before acting on the basis of any
information contained in this document. 
These guidelines do not affect any rights given to mobile carriers under the
Telecommunications Act 1997, and specifically the Telecommunications (Low-
impact Facilities) Determination 1997 (as amended). Compliance with the
guidelines is not compulsory. A mobile carrier’s ability or decision to adopt these
guidelines will depend on the particular circumstances of each new installation.
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C h a p t e r  1
I n t r o d u c t i o n  a n d  e x p l a n a t i o n

W h a t  i s  t h e  p u r p o s e  o f  t h e s e
g u i d e l i n e s  a n d  w h o  a r e  t h e y  f o r ?

These guidelines have been prepared to assist in the siting and 

design of new low-impact mobile telecommunications facilities, 

with the aim of minimising visual impact and achieving appropriate

and acceptable outcomes.

The guidelines were initiated by the Mobile Carriers Forum. 

The Mobile Carriers Forum was formed under the Australian Mobile

Telecommunications Association to improve communication and

cooperation between the carriers. All infrastructure building mobile

carriers operating in Australia have contributed to the development

of this document. 

An important objective of the Mobile Carriers Forum is to maintain

an environmentally and socially responsible approach to mobile

network rollouts.

The Mobile Carriers Forum has worked together to prepare these

guidelines to assist and inform those using the Low-impact

Determination to plan for, and install, mobile telecommunications

facilities, and to provide a guide for the siting and design of 

low-impact facilities.

Low-impact CBD rooftop installation

The guidelines are conceptual

rather than prescriptive, and

promote appropriate site

selection and design for 

future facilities.

The guidelines relate only to

mobile telecommunications

facilities and they are written

for the mobile carriers and

their contractors. It is

recognised, however, that the

principles and explanations

within the document will 

also be useful to other 

groups, including Local and

State government and

community groups.

These guidelines do not 

affect any rights given to

mobile carriers under the

Telecommunications Act 

1997, and specifically the

Telecommunications 

(Low-impact Facilities)

Determination 1997, as

amended. Compliance with

the guidelines is not

compulsory. A mobile carrier’s

ability or decision to adopt

these guidelines will 

depend on the particular

circumstances of each new

installation. 

3
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W h a t  d o e s  ‘ ‘ l o w - i m p a c t ’ ’  m e a n ?

Telecommunications facilities are primarily regulated under

Commonwealth law. Prior to 1 July 1997, the installation of all

telecommunications facilities were exempt from State and Territory

laws. On this date the Telecommunications Act 1997 came into effect

and carriers must now comply with State and Territory laws in relation

to the installation of certain types of telecommunications facilities.

The government recognised however, that there are some

telecommunications facilities and activities that are unlikely to 

cause significant community disruption or significant environmental

disturbance. These are exempt from certain State and Territory laws.

These new telecommunications facilities and activities are described

in the Telecommunications Act 1997 (as amended), (referred to as

‘‘the Act’’), and in a Ministerial determination made under the Act –

the Telecommunications (Low-impact Facilities) Determination 1997

(referred to as the ‘‘Low-impact Determination’’), as amended. 

The Act and the Low-impact Determination define what low-impact

installation activities may be undertaken in certain areas without

reference to particular State and Territory laws.

The activities are tabulated and categorised from Part 1 to Part 7 in the

Schedule to the Determination. Part 1, Part 3 item 5 and Part 7 describe

activities that are of particular relevance to the mobile carriers.

The regulatory framework for low-impact facilities is discussed 

more in the following chapter, and the relevant parts of Low-impact

Determination are covered in chapter 4. 

C h a p t e r  1
I n t r o d u c t i o n  a n d  e x p l a n a t i o n

Panel antennas co-located on a road sign.
4
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C h a p t e r  1
I n t r o d u c t i o n  a n d  e x p l a n a t i o n

A r e  a l l  i n s t a l l a t i o n s  
“ l o w - i m p a c t ” ?

As will be discussed later, the Low-impact Determination defines

those activities that are low-impact by reference to what type 

of facility is proposed and where it is proposed to be installed. 

Facilities in areas of environmental significance are never low-

impact. (The Determination sets out what is an area of 

environmental significance.)

New towers (which includes lattice towers, poles and masts not

attached to a building) are not low-impact. However, an extension 

to a tower or a tower on a building may be treated as a low-impact

facility, provided certain conditions are met. The replacement of a

tower or pole at the same location with one of equivalent height and

displacement is also a ‘‘low-impact’’ installation.

Ke y  f a c t o r s  i n  t h e  s i t i n g  a n d
d e s i g n  o f  l o w - i m p a c t  
m o b i l e  f a c i l i t i e s

Whilst minimising visual impact is a very important objective, and

that is the subject of this document, one or more other factors 

may have a substantial bearing on the final outcome. It should be

recognised that not all future installations will be able to incorporate

the techniques and methods proposed in this document, and that the

best visual outcome is not always possible to achieve. 

Some of the issues which often need to be considered in parallel with

visual impact include:

• the availability and suitability of land

• any reasonable requirements of the landlord

• radio frequency performance

– coverage objectives

– capacity

– network design constraints

– relationship to other base stations

– line of site

– height of surrounding buildings, trees and other structures Low-impact prefabricated equipment cabin.
5
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C h a p t e r  1
I n t r o d u c t i o n  a n d  e x p l a n a t i o n

• occupational health and safety

• the impact on other facilities located at the same site

• noise – usually from air conditioners

• access for maintenance purposes

• installation time frames and availability of materials

• the individual carriers’ design

• construction issues – structural and loading feasibility

• cost

• compliance with relevant and applicable national EME standards

• co-location opportunities

• topographical constraints

W h a t  a b o u t  E M E ?

Mobile carriers must comply with standards on exposure to

electromagnetic energy (EME) set by the ACA. This requirement is

given effect through the Radio Communications Act 1992 and the

Radiocommunications (Electromagnetic Radiation – Human Exposure)

Standard 2003. 

On 7 May 2002, ARPANSA published the Radiation Protection

Standard – Maximum Exposure Levels to Radiofrequency Fields –

3kHz to 300GHz. This Standard also includes requirements for

protection of the general public and the management of risk in

occupational exposure, together with additional information on

measurement and assessment compliance.

It is important to remember that these guidelines focus specifically
on visual outcomes and are not intended to address issues relating
to EME.

6
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There are several regulatory documents for low-impact

telecommunications facilities that must be read in conjunction 

with one another. This outline is provided in these guidelines for

general background. 

Note that the information contained below does not constitute the

giving of legal or professional advice, and reliance should not be

placed upon it in place of such advice. 

P r i n c i p l e  l e g i s l a t i o n
T e l e c o m m u n i c a t i o n s  A c t  1 9 9 7

The Telecommunications Act 1997 (as amended), which is

Commonwealth legislation, provides that telecommunications carriers

have certain rights to engage in particular activities, together with

certain immunities from State, Territory and local government laws 

in relation to the conduct of those activities. 

These activities include:

• the inspection of land to determine whether it is suitable for the

carrier’s purpose

• the installation of specified facilities, including low-impact

facilities

• the maintenance of facilities.

In carrying out these activities, a carrier must comply with a number

of requirements which include:

• do as little damage as practicable

• act in accordance with good engineering practice and comply with

recognised industry standards

• take all reasonable steps to restore the land and to protect the

environment

• give notice to the owner and occupier/s of the land.

The Act also specifies that, in carrying out these activities, carriers

must comply with the Telecommunications Code of Practice.

C h a p t e r  2
R e g u l a t o r y  f r a m e w o r k  f o r  
l o w - i m p a c t  f a c i l i t i e s

An extension to a tower is low-impact in
industrial and rural areas, but not in residential or
commercial areas (as long as the extension is no
more than 5 metres and there have been no
previous extensions to the tower).

7
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S u p p o r t i n g  l e g i s l a t i o n
T e l e c o m m u n i c a t i o n s  
C o d e  o f  P r a c t i c e  1 9 9 7

Schedule 3 (Clause 15) of the Telecommunications Act 1997 requires

carriers to comply with a Ministerial Code of Practice. 

Generally speaking, the Code places requirements on carriers to

conduct their activities for which they are to exercise their statutory

rights and immunities in a way that responds to the rights of

individual landowners, affected utility service organisations and

management authorities and to broader community concerns on

environmental issues. 

Those requirements include: 

• Before commencing installation carriers must notify landowners

(and occupiers if they are different from the owners), including a

local council where it is the landowner or manager of public land.

• Carriers must do as little damage as practicable and act in

accordance with good engineering practice.

• Carriers must comply with an objection and consultation process to

resolve particular objections to their activities. 

• When installing a low-impact facility between 10.00pm and

7.00am, carriers must make no more noise than is allowed under

State or Territory law applying to similar activities. 

• Carriers must take all reasonable steps to ensure that the land is

restored to a condition similar to the condition before the activity

began. This must start within 10 days of the facility being installed,

unless otherwise agreed with the landowner/occupier.

• Before engaging in a low-impact facility activity, carriers must

consider opportunities to co-locate. 

C h a p t e r  2
R e g u l a t o r y  f r a m e w o r k  f o r  
l o w - i m p a c t  f a c i l i t i e s

A 1.8m dish is low-impact in industrial and rural areas, but
in residential and commercial areas the dish must be no
more than 1.2m in diameter to be low-impact.

8
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T e l e c o m m u n i c a t i o n s  ( L o w - i m p a c t
F a c i l i t i e s )  D e t e r m i n a t i o n  1 9 9 7  
( a s  a m e n d e d )

The Telecommunications (Low-impact Facilities) Determination 1997

(as amended) is a Ministerial determination made under Clause 6(3)

of the Telecommunications Act. 

T h e  L o w - i m p a c t  D e t e r m i n a t i o n  d e f i n e s
t h o s e  n e w  i n s t a l l a t i o n  a c t i v i t i e s  t h a t
a r e  l o w - i m p a c t ,  b y  r e f e r e n c e  t o  W H A T
f a c i l i t y  i s  p r o p o s e d  a n d  W H E R E  i t  i s
p r o p o s e d  t o  b e  i n s t a l l e d .  

Chapter 4 of these guidelines deals with the WHAT part of the

definition. It goes through, in some detail, those parts of the 

Low-impact Determination that are relevant to mobile carriers. 

A C I F :  C 5 6 4 :  2 0 0 2  D e p l o y m e n t  o f
R a d i o c o m m u n i c a t i o n s
I n f r a s t r u c t u r e  C o d e

From October 2002, all carriers must comply with the ACIF: C564:

2002 Deployment of Radiocommunications Infrastructure Industry

Code, also referred to as the ‘‘ACIF Code’’. 

The ACIF Code requires carriers to notify and consult on certain types

of low impact facilities. These notification and consultation

provisions came in to place in April 2003.

The Code requires carriers to:

• have written procedures for site selection;

• improve notification and community consultation procedures;

• design and operate base stations with the objective of minimising

electromagnetic emissions; and

• provide electromagnetic radiation emission reports as per the

Federal Departments of Health’s requirements. 

C h a p t e r  2
R e g u l a t o r y  f r a m e w o r k  f o r  
l o w - i m p a c t  f a c i l i t i e s

The following is an explanation

of the W H E R E part of the

definition.

W H E R E  a  f a c i l i t y  
i s  l o c a t e d  a f f e c t s
w h e t h e r  i t  i s  
l o w - i m p a c t  o r  n o t

When assessing whether a

facility is low-impact we must

first establish the nature of

the land use where the facility

is proposed.

The Low-impact Determination

identifies five land use types

or areas by reference to the

Principal Designated Use. 

The areas have an order of
importance, based on zoning
under State or Territory law,
so that an area only has its
highest possible zoning. 

The order of priority is:

1. Environmental 

Significance areas

2. Residential areas

3. Commercial areas

4. Industrial areas

5. Rural areas

9
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C h a p t e r  2
R e g u l a t o r y  f r a m e w o r k  f o r  
l o w - i m p a c t  f a c i l i t i e s

R o l e s  a n d  r e s p o n s i b i l i t i e s  o f  
t h e  r e g u l a t o r s
D e p a r t m e n t  o f  C o m m u n i c a t i o n s ,
I n f o r m a t i o n  T e c h n o l o g y  a n d  
t h e  A r t s

The Department of Communications, Information Technology and 

the Arts provides strategic advice and professional support to the

Australian Government on a wide range of policy areas including

telecommunications, information technology and the information

economy.

The Minister for Communications, Information Technology and the

Arts is ultimately responsible for telecommunications regulation.

A u s t r a l i a n  C o m m u n i c a t i o n s  A u t h o r i t y

The Australian Communications Authority (ACA) is responsible for

regulating telecommunications and radio communications, including

promoting industry self-regulation and managing the radio frequency

spectrum. The ACA also has significant consumer protection

responsibilities.

Specifically, the ACA is responsible for the following:

• issuing carrier licences

• regulating service providers

• reporting on the performance of service providers with reference to

consumer satisfaction and benefits, and quality of service

• registration (with safety-net style enforcement powers) of industry

• operations and technical codes of practice

• setting industry standards where codes fail or fail to be created

• regulating and enforcing carriers’ powers and immunities

• handling public enquiries about certain matters related to

telecommunications

• handling investigations of certain matters related to

telecommunications, in particular those related to breaches 

of the Act

• ensuring industry compliance with mandatory standards and codes

So, even though low-impact

facilities are exempt from State

and Territory planning law, it

does have relevance in defining

the ‘‘areas’’ referred to in the

Low-impact Determination.

Where the land use/zoning

objectives for the land relates

to more than one area and

there is no indication of the

predominant, preferred or most

likely use, the provisions relating

to most sensitive area must be

applied in determining the

Principal Designated Use. For

example, in the case of a mixed

use designation which allows

for residential, commercial

and industrial land uses, the

site should be considered to

have a residential Principal

Designated Use.

Land that is in a built up area

that cannot be otherwise

described as a commercial,

industrial or rural area, is to be

considered a residential area.

1 0
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C h a p t e r  2
R e g u l a t o r y  f r a m e w o r k  f o r  
l o w - i m p a c t  f a c i l i t i e s

T e l e c o m m u n i c a t i o n s  I n d u s t r y
O m b u d s m a n

The Telecommunications Industry Ombudsman (TIO) is a formal and

independent dispute resolution scheme. The TIO can investigate a

complaint about failure to give notice or the manner in which a

carrier has entered on to land. Carriers must comply with a direction

issued by the TIO, pursuant to the TIO’s constitution.

A u s t r a l i a n  C o m m u n i c a t i o n s  
I n d u s t r y  F o r u m

The Australian Communications Industry Forum (ACIF) is an industry

owned, resourced and operated company established by the

telecommunications industry in 1997 to implement and manage

communication self-regulation within Australia. 

ACIF’s role is to develop and administer technical and operating

arrangements that promote both long term interests of end-users

and the efficiency and international competitiveness of the

Australian communications industry. This primarily involves:

• developing Standards and Codes to support competition and

protect consumers, driving widespread compliance

• facilitating resolution of strategic and operational industry issues

Land that is not part of a 

built up area and cannot be

otherwise described as a

commercial, industrial or

residential area, is to be

considered a rural area.

A  f a c i l i t y  i n  a n  a r e a  
o f  E n v i r o n m e n t a l
S i g n i f i c a n c e  i s  n e v e r
l o w - i m p a c t .

There are provisions in the

Low-impact Determination

which explain what is an area

of Environmental Significance.

11
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C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

Co-location on a water tank

Begin by analysing the site.

Achieving better visual outcomes for low-impact facilities should

start with a good understanding of the site and its context.

The purpose of this is to ensure that an appropriate site in the search

area is selected for the proposed facility. The following page has a 

list of issues and questions that may be considered when assessing 

a potential site. The issues may not be relevant for all sites, and 

this will depend on the nature of the site and facility proposed. 

For example, consideration of ‘‘design’’ of the existing site may be

relevant to a proposal for a building rooftop, but may be less so for 

a proposal to co-locate on an existing telecommunications tower

(unless that tower is specifically ‘‘designed’’ for the location). 

B e g i n  b y  a n a l y s i n g  t h e  s i t e …

In the first place, the siting of a facility is influenced by the ‘‘key

factors in the siting and design of low-impact mobile facilities’’, 

as outlined on pages 4 and 5 of this document. The design of the

facility is then very much dependent on the opportunities and

constraints of the selected site. These opportunities and constraints

directly influence the ability to minimise visual impact. 

The siting and design of a facility requires a PROCESS of investigation

and analysis – here are some of the visual issues typically considered

as part of that process.

A r e  t h e r e  
a n y  o t h e r
t o w e r s  o r  
p u b l i c  u t i l i t y
s t r u c t u r e s  i n  
t h e  a r e a ?

Carriers are obliged by law to

consider co-locating on any

existing towers or public

utility structures in the area

before engaging in a low

impact facility activity.

In some cases however, even

though a tower or structure

may exist in the area, it may

produce a better visual

outcome to locate on a

rooftop or elsewhere. Co-

locations don’t always result

in the best visual outcome. 

Co-location facility with antennas flush
mounted below the original headframe.

In this case three carriers co-locating
results in substantially increased visual
bulk (note that the lower tower has since
been removed).

1 2
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T h e  e x i s t i n g  s i t e

Key elements Typical considerations

Colour • Is it possible or appropriate to colour the facility to blend with the colour of this site?

• Would it be more appropriate to colour the facility so that it contrasts, or would a

neutral colour have less impact?

Texture • Is it possible or appropriate to match the texture or materials of the facility to the

texture or materials of the background? For example, could an equipment cabin be

brickwork?

Form • Is the form of this building blocky or finely articulated?

• Could a low-impact facility on this site be sympathetic to the form?

• How could antennas be mounted so that they will have the least impact? For example,

should they be flush mounted to maintain the flat profile of the building, or is it more

appropriate to mount them on the rooftop?

• Could the form of the building assist to minimise the impact of a facility?

• Does the form lend itself to the use of radio transparent screening?

Bulk and Scale • Is this site/building of a bulk and scale so that a facility here would not be visually obtrusive?

• How does the bulk/scale relate to the form, and how does this impact on whether or

not this site is appropriate for a telecommunications installation?

Design • Could the proposed facility on this site be designed so it is sympathetic with the 

design of this building/site?

Existing • Are there other telecommunications facilities on the site?

telecommunications • Will the proposed facility create or add to the existing clutter?

infrastructure • How could this be avoided or corrected?

S u r r o u n d i n g  t h e  s i t e

Key elements Typical considerations
Views and • Will the facility detract from a significant view corridor? What can be done to 

view corridors minimise this?

Local landmarks, • Will the facility detract from any local landmarks or places of significance?  

places of heritage or For example, it is located on a rooftop next to a church steeple which currently

cultural significance dominates the skyline?

Vegetation • Is there vegetation around the site? Could vegetation be used to minimise the visual

impact of a facility in this area? For example, could plants around the equipment cabin

screen it from the footpath?

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

1 3
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… t h e n  c o n s i d e r  h o w  t h e  v i s u a l  i m p a c t
o f  t h e  f a c i l i t y  c o u l d  b e  m i n i m i s e d  o n
t h i s  s i t e
T h e  a b i l i t y  o r  d e c i s i o n  t o  a d o p t  
t h e s e  s u g g e s t i o n s  d e p e n d s  o n  t h e
o p p o r t u n i t i e s  a n d  c o n s t r a i n t s  o f  t h e
p a r t i c u l a r  s i t e  a s  w e l l  a s  t h e  t e c h n i c a l
r e q u i r e m e n t s  o f  t h e  f a c i l i t y  a n d  o t h e r
f a c t o r s  o u t l i n e d  o n  p a g e s  4  a n d  5  o f
t h i s  d o c u m e n t .

1 .  M a i n t a i n  t h e  i n t e g r i t y  o f
l a n d m a r k s  a n d  p l a c e s  o f
s i g n i f i c a n c e

Low-impact telecommunications facilities may detract from the

integrity of landmarks or places of cultural or heritage significance. 

It is important to consider the visual impact of the facility on the

buildings and places surrounding the site, as well as the site itself. 

2 .  A v o i d  i n t e r r u p t i n g  
s i g n i f i c a n t  v i e w s

It is preferable that facilities should not substantially impact on the

integrity of important views. If a proposed facility may interrupt such

a view, then options to minimise the visual impact should be

considered. It may be appropriate to integrate the facility in some

way in order to reduce the visual clutter. 

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

The impact upon the church may be minimised by
locating antennas on the neighbouring building
where the colour of the background makes the
profile of antennas less visible.

An example of a view which should probably not
be cluttered with mobile phone facilities.

The form of this
building enables
the vertical
element to be
“extended” so
that the addition
looks like part of
the original
building. Careful
detailing and
colour matching
are also very
matching
important in
integrating this
facility.

1 4
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3 . I n t e g r a t e  t h e  f a c i l i t y

Facilities can in many instances be integrated with existing

structures. Opportunities for site sharing could be used where

appropriate.

Where facilities are located on an existing building, the ability to

integrate the facility depends largely on the form of the building. 

T a k i n g  a d v a n t a g e  o f  a  
m o d u l a t e d  f o r m

A building with a modulated roofscape or façade may provide

opportunities to locate antennas so that they emphasise the form 

or are not seen from some vantage points. 

U s i n g  s c r e e n i n g

On other sites it may be appropriate to use radio transparent material

to screen a facility from view. That screening may be in front or

behind the facility.

Screening in front of a facility shields it from direct view and 

may be appropriate on a rooftop, for example, where there are

multiple facilities.

Screening behind a facility reduces the visual impact by making the

profile less visible. It is particularly important to complement the

colour of the facility and the screening when this technique is used.

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

The engineering design of this facility allowed the
antenna to be constructed as the “mast” and the
dish to be placed within the “air conditioning unit”.

The placement of antennas in this example
emphasises the form of the roof.

The placement of antennas here repeats the
pattern of the windows below.

The form and bulk
of the original
building is blocky
and massive.
Screening elements
can be made to
look like part of the
original building.

1 5
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Screening may be more appropriate on some building forms than on

others. For example, it’s easier to replicate or extend a simple block

form using screening (a lift motor room for example) than a detailed,

modulated façade (a carved sandstone building for example). 

On some sites it may be appropriate to use radio transparent material

to construct new building elements to screen mobile facilities.

For example, radio transparent material could be used to construct

advertising signs, false chimneys, bell towers and other elements, 

and the mobile facilities placed inside these structures. 

Remember that these screening techniques may not always be

feasible for technical, structural, financial and other reasons. 

The wind loading of screening must be considered as some buildings

are not capable of accommodating the additional load. Screening

solutions also substantially increase the cost of a facility. 

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

Antennas are located within the column elements in this example.

Rooftop screening shown from behind the facility.

I s  s c r e e n i n g
l o w - i m p a c t ?

Screening is not expressly

referred to in the Low-impact

Determination. In particular

instances however, the use of

screening may be authorised

under Clause 6(2) of Schedule

3 of the Telecommunications

Act. This clause provides that

where a carrier is installing a

low-impact facility, a carrier

may, for purposes in connection

with that installation, do

anything necessary or

desirable for that purpose on,

over or under the land. 

The bell tower has antennas within it. Screening need not necessarily hide the antenna
to be effective.

Here, the antennas are within the rooftop signage.

1 6
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4 .  M i n i m i s e  c l u t t e r

This is particularly important when there are several facilities on the

one site. One means to reduce the visibility is to use screening as

discussed in the previous section. Another is to organise or arrange

facilities in an ordered way, all at the same height for example. 

It is acknowledged that this sometimes cannot be achieved however,

due to the differing technical objectives of each of the carriers, and

the different types of equipment used.

5 .  R e s p e c t  a n  e x i s t i n g  
d e s i g n e d  f a c i l i t y

In instances where one carrier has gone to lengths to design a facility

so that visual impact is minimised, if a new carrier is considering 

co-locating or site sharing, then that carrier should respect the

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

This example demonstrates an ordered approach to the placement of
antennas to reduce clutter while fulfilling the site’s radio requirements.

Consider the impact of co-locating on this
structure.

However, radio requirements have necessitated a less ordered outcome for
this site, which is in a visually remote area.

It may be inappropriate to use a bulky headframe
if co-locating on this pole.

1 7
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design of the original facility. For example, it may be inappropriate 

to co-locate a bulky triangular headframe on an existing slim pole. 

In this instance, the use of flush mounted panel antennas, coloured

to match the pole, would look more appropriate.

Likewise, if a part of a rooftop has been carefully screened, it may be

inappropriate to locate visually obtrusive antennas next to that screening.

6 .  C h o o s e  a p p r o p r i a t e  c o l o u r s  
a n d  t e x t u r e s

Using appropriate colours and textures is a very useful technique to

reduce the visibility of facilities.

Generally, facilities should be matched to their background.

Where facilities are seen against the sky, a better visual outcome 

is generally achieved by using a non-reflective grey. There are sites

however, where it may be appropriate that facilities seen against the

sky be the same colour as the building or structure on which they are

mounted, or some other colour. 

As well as colour matching the antennas, it is also sometimes

appropriate to treat equipment cabins so that they blend with the

surroundings. For example, a brick (or ‘‘brick-like’’) cabin may be more

appropriate than a standard metal cabin when adjoining a brick building.

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

A microcell installation coloured
to match the traffic lights.

A better visual outcome may be achieved if the lower
antenna were colour-matched like the one before.

Flush mounted panel antennas carefully matched
to the colour of the sign to which they are attached.

The colour of the antenna (and cables) matches
the colour of the building.

1 8

Antenna matched to the brick background on a
landmark building.
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7 .  P l a c e  t h e  f a c i l i t y  s o  i t  i s  l e s s
l i k e l y  t o  b e  s e e n  b y  p e d e s t r i a n s

Where practical, facilities should be located out of the viewshed of

pedestrians. This may be particularly relevant in areas where there is

a lot of pedestrian traffic, such as the CBD.

For microcell installations in particular, a better visual outcome may be

achieved if antennas are located above awning height. Consideration

should also be given to the placement of associated equipment. 

Better visual outcomes for other types of facilities may also be

achieved by siting them out of the direct pedestrian viewshed. 

For example, a panel antenna on the edge of a building awning 

may be less visible if set back onto the building parapet, where the

awning acts to screen it from view. 

8 .  U s e  v e g e t a t i o n  w h e r e  a p p r o p r i a t e

Planting may be used to partially screen equipment, and is often

successfully used around cabins at ground level. Existing vegetation

that does not compromise radio objectives may also be used to

provide long distance screening or larger facilities.

C h a p t e r  3
K e y  p r i n c i p l e s  f o r  t h e  d e s i g n  a n d  
s i t i n g  o f  l o w - i m p a c t  f a c i l i t i e s

Examples of where planting has been used to partially screen and soften the view of an equipment cabin.

Antennas mounted at the top of a light pole out
of the normal line of sight of pedestrians below.

Rooftop panel antennas.

A whip antenna mounted on top of an awning.

1 9
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T h i s  i s  t h e  W H A T  p a r t  o f  t h e  
d e f i n i t i o n  o f  l o w - i m p a c t  f a c i l i t i e s ,
i n t r o d u c e d  o n  p a g e  8 .

To make it easier to use, this chapter deliberately follows the same

structure as the Schedule to the Low-impact Determination.

It includes only those parts of the Schedule which are relevant to

mobile telecommunications. The guidelines provide explanations 

and examples of how the visual impact of each type of facility may

be minimised. 

Pa r t  1  –  R a d i o  f a c i l i t i e s

I t e m  F a c i l i t y A r e a s
N o .
2 Panel, yagi or other Residential

like antenna: Commercial

(a) Flush mounted to an Industrial

existing structure; and Rural

(b) Either:

(i) colour-matched to its 

background; or

(ii) in a colour agreed in writing 

between the carrier and 

the relevant local authority.

G u i d e l i n e s
M o u n t i n g

• The closer the antenna is mounted to a structure, the better the

visual outcome.

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

Flush mounted panel antennas. The two on the right
have not yet been coloured to match the background.

2 0
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• Flush mounting may result in a better visual outcome than

mounting antennas which protrude from near the edge of building

to which they are attached (Item 3 of the Schedule). Centrally

locating protruding antennas on a rooftop may produce a better

visual outcome than flush mounting, by removing antennas from

the view from street level.

• A better outcome is generally achieved by flush mounting the

entire antenna, rather than having a part of it seen against a

building, and a part of it protruding from it. 

• Consider the location of the feeder cables. A better visual outcome

is generally achieved if the cables are not visible.

• Note that flush mounting is not always achievable for technical,

structural or safety reasons. For example, it is not possible to 

flush mount antennas on a glass fronted building. Flush mounted

antennas may also not be achievable due to occupational health

and safety requirements for maintenance purposes. 

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

CBD flush mounted antenna.

This example illustrates the difference between a
flush mounted antenna and protruding antennas
mounted near the edge of a building.

2 1
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C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

2 2

C o l o u r  m a t c h i n g

• Flush mounted antennas that are colour matched to their background often have better

visual outcomes

• As well as matching the colour of the background, also matching the pattern of the

background, brickwork for example, can further reduce the impact. This may be

appropriate on landmark buildings

I t e m  F a c i l i t y A r e a s
N o .
3 Panel, yagi or other Residential

like antenna: Commercial

(a) Not more than Industrial

2.8 metres long; and Rural

(b) If the antenna is attached

to a structure – protruding 

from the structure by not 

more than 3 metres; and

(c) Either:

(i) colour-matched to its 

background; or

(ii) in a colour agreed in writing 

between the carrier and 

the relevant local authority

Antenna matched to the stone background.A good example of how both the cabin and antennas can be integrated with an existing 
building or structure.

Panel
antenna
coloured to
match the
structure to
which it is
attached.
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G u i d e l i n e s
P r o t r u s i o n

• The ACA has published a guide called Telecommunications Facilities
– Information for local government. In this guide, the ACA advises

that a facility that is 5.8 metres high is low-impact. This is based

on an antenna which is 2.8 metres high, and is attached to an

antenna mount which is 3 metres high.

• Industry recognises that a 5.8 metre high facility may cause

undesirable visual outcomes, particularly when mounted close 

to the edge of a low height building, or in a visually prominent

position. Carriers are encouraged to minimise protrusion in order 

to achieve better visual solutions

• Visual impact is largely determined by the scale of the facility

relative to firstly, the scale of the building or other structure to

which it is attached and secondly, the visual prominence of that

building or structure

This relationship influences

• the actual visibility of the facility

• the perception of size (and height) of the facility in 

its context, and also

• the distance from which the 

facility is viewed

• It is also important to consider the 

scale of the facility in relation to 

the scale of surrounding development, 

and to the land uses surrounding the facility

• For example, on a low-rise building, an antenna 

mounted to a height of 5.8 metres at the edge of the building 

will probably be highly visible and out of scale with the building

• On a taller building, the visibility of a mobile facility may not be 

so great because of the relative scale of facility and the building.

In this case there may be more opportunity to install a higher

facility. However, the facility may need to be integrated with the

building, or located towards the centre of the rooftop to achieve a

better visual outcome.

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

5.8m protrusion

2.8m
max

3.0m
max

5.8m
max

2 3
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2 4

M a n y  f a c i l i t i e s  o n  t h e  s a m e  s i t e

• Careful design and planning is required to minimise the cumulative

visual impact where there are several facilities on the one site.

One means to reduce visibility may be to use screening. Another

may be to arrange and mount in an ordered way, all at the same

height for example

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

Carriers are encouraged to

minimise the height of a

facility where possible, or use

other methods such as

screening, integration with

the building, or setbacks to

achieve better visual

outcomes.
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C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

2 5

I t e m  F a c i l i t y A r e a s
N o .
4 An omnidirectional antenna Industrial

or an array of omnidirectional Rural

antennas

(a) Not more than 

4.5 metres long; and

(b) Not more than 

5 metres apart; and

(c) if the array is attached 

to a structure – protruding

from the structure by not

more than 2 metres

G u i d e l i n e s

• Omnidirectional antennas generally have lesser visual impact than

panel and other antennas because of their reduced visual bulk

• However, note that an omnidirectional antenna or array of

omnidirectional antennas is not low-impact in residential or

commercial areas

• In the ACA guide, Telecommunications Facilities – Information for
local government, the ACA advises that a facility that is 6.5 metres

high is low-impact. This is based on an omnidirectional antenna

which is 4.5 metres high (long), and is attached to an antenna

mount which is 2 metres high

• As with panel antennas however (part 1, item 3 of 

the Schedule) the industry recognises that a 

6.5 metre high facility may be visually obtrusive. 

Carriers are encouraged to minimise protrusion to 

achieve better visual outcomes

Examples of roof mounted omni
directional antennas
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A 1.2 m dish which is low-impact in residential,
commercial, industrial and rural areas.

2 6

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

I t e m  F a c i l i t y A r e a s
N o .
5 Radiocommunications dish Residential

(a) Not more than 1.2 metres Commercial

in diameter; and Industrial

(b) Either:
Rural

(i) colour-matched to its 

background; or

(ii) in a colour agreed in 

writing between the carrier 

and the relevant local 

government authority; and

(iii) if attached to a supporting 

structure, the total protrusion 

from the structure is not 

more than 2 metres
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2 7

5A Radiocommunications dish Industrial

(c) Not more than 1.8 metres Rural

in diameter; and

(d) Either:

(i) colour-matched to its 

background; or

(ii) in a colour agreed in 

writing between the carrier 

and the relevant local

government authority

G u i d e l i n e s

• The total protrusion from the structure to which the dish is

attached can be no more than 2 metres

I t e m  F a c i l i t y A r e a s
N o .
6 Microcell installation with Residential

(a) A cabinet not more than Commercial

1 cubic metre in volume; and Industrial

(b) A separate antenna not
Rural

more than 1 metre long

G u i d e l i n e s

• Microcells located above typical awning height generally have

lesser visual impact

• If facilities are flush mounted, colour matching to the background

often has a better visual outcome

• In sensitive locations, the equipment cabinet may be located within

existing structures

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

Microcell on a CBD “smartpole”.

A 1.8m dish, which is low-impact in industrial and
rural areas.
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2 8

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s
C o n t i n u e d . . . p a g e  2 7

A colour matched “extension” to the traffic lights.

An awning mounted colour matched whip antenna.

A colour matched patch antenna. Here is an example of how an antenna has
been well placed and designed, in the context of an important view.

Typical microcell equipment box.
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2 9

I t e m  F a c i l i t y A r e a s
N o .
7 In-building coverage installation Residential

(a) to improve cellular coverage Commercial

to mobile phone users Industrial

operating inside a Rural

building; and

(b) wholly contained and

concealed in a building

G u i d e l i n e s

• In-building coverage installations are generally in tall office

buildings, airports and function centres where external facilities 

do not provide coverage or capacity. (Often this is because the

external facilities are designed to provide coverage at street level.)

• They generally have no visual impact outside the building

• Internal antennas could be coloured to match the ceiling

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s
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3 0

I t e m  F a c i l i t y A r e a s
N o .
8 Equipment installed inside a Residential

structure, including an antenna Commercial

concealed in an existing structure Industrial

Rural

G u i d e l i n e s

• Structure means ‘‘existing structure’’, within the envelope of a

building for example

• There is no restriction on the size of the equipment cabin as long

as it is fully contained within an existing structure

• Note that this does not apply in residential areas

I t e m  F a c i l i t y A r e a s
N o .
9 An extension to a tower if Industrial

(a) the height of the extension Rural

does not exceed 5 metres; and

(b) there have been no previous

extensions to the tower

G u i d e l i n e s

• A tower extension cannot be low-impact in a commercial or

residential area

• Note that there can be no previous extension to that tower

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s
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Examples of co-location of a street light.

Pa r t  3  –  A b o v e  G r o u n d  H o u s i n g

I t e m  F a c i l i t y A r e a s
N o .
5 Equipment shelter Residential

(a) used solely to house Commercial

equipment used to assist Industrial

in providing a service by Rural

means of a facility mentioned

in Part 1; and

(b) not more than 3 metres 

high; and

(c) with a base area of not more

than 7.5 square metres; and

(e) either

(i) colour-matched to 

its background; or

(ii) in a colour agreed in 

writing between the 

carrier and the relevant 

local authority

G u i d e l i n e s

• The dimensions apply only to those shelters accommodating equipment
used to assist in providing a service by means of a facility mentioned in
Part 1 of the Low-impact Determination (ie a low-impact radio facility)

• Equipment shelters can be designed and coloured to integrate with
existing elements, such as other cabins or buildings on the site

• Rooftop equipment shelters should be located and designed to
integrate with the existing roof form. However, it may be appropriate
to use prefabricated equipment shelters on rooftops in many instances,
particularly when those shelters are not visible from the street

• Community facilities could be provided as part of or alongside the shelters.
For example, a shelter at the edge of an oval could have a roof overhang
to provide cover for spectators, and public seating if appropriate.

Brick equipment shelter on a rooftop, integrated
with the building form.

Rooftop cabins integrated with the colour and
form of the building. Note also the colour
matched antenna.

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

3 1
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Pa r t  7  –  C o - l o c a t e d  F a c i l i t i e s

I t e m  F a c i l i t y A r e a s
N o .
1 Facility mentioned in Industrial

(a) Part 1, 5 or 6; or Rural

(b) item 3 of Part 4; 

installed on or within

(c) an original facility; or

(d) a public utility structure

G u i d e l i n e s

• ‘‘Original facility’’ includes any facility in place at 19 August 1999
(when the variation to the Low-impact Determination took effect)
and any facility installed after this date for which planning
approval was given

• ‘‘Public utility’’ means a body that provides to the public reticulated
products or services (such as electricity, gas, water, sewerage or
drainage), carriage services (other than carriage services supplied
by a carriage service provider), transport services or similar product
or service. ‘‘‘Public utility structures’’’ include bridges, road signs,
electricity transmission towers, water tanks, traffic light poles and
street light poles

• Carriers have a statutory obligation before engaging in a low-impact
facility to consider co-locating on a public utility structure which
meets their needs and to make reasonable efforts to enter into an
agreement with the relevant public utility in certain circumstances

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

3 2

Panel antennas flush mounted on a water tank.
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C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

The co-located 
antennas repeat the
form and pattern of 
the original pole.

Flush mounted antennas
co-located beneath a
triangular headframe.

• The design of the new co-locating facility should be sensitive to
the design of the original facility

• Flush mounting on an existing pole generally has less impact
than attaching an additional headframe. However, flush
mounting is not always possible for technical and safety
reasons. For example, if antennas are flush mounted below an
existing headframe, the lower facility may have to be switched
off to allow access for the maintenance of antennas above.
Antennas co-located on a pole may be offset to allow people to
climb behind for maintenance purposes.

3 3

Panel antennas flush mounted to a road sign.
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I t e m  F a c i l i t y A r e a s
N o .
2 Facility mentioned in Residential

(a) Part 1, 5 or 6; or Commercial

(b) item 3 of Part 4; 
installed on or within

(c) an original facility; or

(d) a public utility structure where

(e) the total volume of the 
co-located facilities is no more 
than 25 percent greater than 
the volume of the original facility 
or the original infrastructure; and

(f) the levels of noise that are likely 
to result from the operation of the 
co-located facilities are less than or 
equal to the levels of noise that resulted 
from the operation of the original 
facility or public utility structure

G u i d e l i n e s
• Note that there are additional volume and noise constraints for

facilities in residential and commercial areas
• Volume refers to the physical volume of all visible parts on or within

a facility, not the implied volume. For clarity, the volume of an original
facility only includes its apparent or visible parts and associated
supporting structures, and not the total area occupied by that facility.
For example, when calculating the volume of a lattice tower and
associated infrastructure, the total volume would be the sum of the
volume of the actual latticing of the tower. The foundations of the
tower would not be considered in the volume calculation

• The 25% volume rule can not be used to achieve a low-impact
tower extension in a residential or commercial area

• The volume rule also applies to co-location on public utility
structures including electricity poles, traffic light poles, street light
poles, water reservoirs and road signage

C h a p t e r  4
T h e  L o w - i m p a c t  D e t e r m i n a t i o n  –
g u i d e l i n e s  r e l a t i n g  t o  m o b i l e  f a c i l i t i e s

Volume of an original facility only includes its
apparent  or visible parts and associated
supporting structures.

3 4
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C h a p t e r  5
C o n t a c t s
This document has been prepared to assist and
inform those using the Low-impact Determination,
and to provide a guide for the siting and design of
new low-impact mobile facilities.

Should you require further information, the
following is a list of contact details for those
groups referred to in this document, and those
involved in preparing it. 

This document can be found on the following web site:
www.mcf.amta.org.au

M o b i l e  C a r r i e r s  F o r u m
Tanya Stoianoff, Executive Director
Phone: 02 9334 8957

Level 42 MLC Centre
19-29 Martin Place Sydney NSW 2000

D e p a r t m e n t  o f  C o m m u n i c a t i o n s ,  
I n f o r m a t i o n  T e c h n o l o g y  a n d  t h e  A r t s
38 Sydney Avenue Forrest ACT 2603
Phone: 02 6271 1000
www.dcita.gov.au

Minister for Communications, Information 
Technology and the Arts
Parliament House
Suite MG70 Canberra ACT 2600
02 6277 7480

A u s t r a l i a n  C o m m u n i c a t i o n s  A u t h o r i t y
Central Office
Purple Building, Benjamin Offices
Chan Street Belconnen ACT 2616
02 6219 5555
www.aca.gov.au

A u s t r a l i a n  C o m m u n i c a t i o n s  I n d u s t r y
F o r u m
Nokia House
Level 9, 32 Walker Street North Sydney NSW 2060
02 9959 9111
www.acif.org.au

T e l e c o m m u n i c a t i o n s  I n d u s t r y
O m b u d s m a n
PO Box 276
Collins Street West Melbourne VIC 8007
03 8600 8700
www.tio.com.au

C o n t a c t  d e t a i l s  f o r  t h e  c a r r i e r s
Vodafone www.vodafone.com.au
Telstra www.telstra.com
Optus www.optus.com.au
Hutchison Telecoms www.orange.net.au

Thank you to NGA Marketing (NSW) Pty. Ltd. for development of this document on behalf of the Mobile Carriers Forum.

3 5
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EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 88 of 90 
 

Question: 

56. Reference:  section 3, p. 21 

Ms. Lemay states that “DAS can also provide a speedier deployment, compared to the 
development  of  large  macro  antenna  sites,  especially  when  access  to  existing 
infrastructure  such  as  utility  poles  or  lampposts  is  provided  as  part  of  the  build‐out. 
These deployments can be accomplished in a matter of months (for example 9 months) 
versus delays of more  than 1 year  that are  increasingly becoming  the norm  to deploy 
macro wireless sites.” 

(a) Please  support  the  statement  about  the  ability  of  DAS  to  be  deployed  in  9 
months, by providing evidence of the average pole replacement time  for those 
locations where it was necessary to replace the electricity pole to accommodate 
the DAS equipment. 

Response: 

(a) Ms  Lemay  has  no  information  regarding  timelines  for  deployment  of  a 
hypothetical DAS network where  it  is assumed that the electricity pole must be 
replaced.   

Refer  to page  22  and  footnote  22  of  the  LYA Report  for  the  reference  to  the 
ability  of  DAS  to  be  deployed  in  nine  months,  as  was  the  case  of  NextG 
Networks’ DAS deployment in San Diego. 
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EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 89 of 90 
 

Questions: 

57. Reference:  section 4, p. 26 

Ms.  Lemay  states  that  DAScom  “contemplated  the  deployment  of  730  DAS  nodes 
throughout the city of which approximately 90% would be on hydro poles.” 

(a) Please provide the relevant particulars in support, including all reports, analyses, 
studies,  working  papers, memoranda,  correspondence,  and  other  documents 
regarding the specific infrastructure (non‐hydro poles or otherwise) to which the 
remaining 10% of DAS nodes were to be attached.   

(b) Regarding  the response  to  (a), please  include  the  location and elevation of  the 
attachments. 

Responses: 

(a) The  remaining 10 per  cent or  less of DAS nodes  in  the proposed Toronto DAS 
Network were to be attached to existing streetlight or other utility poles.   

See  the  City  of  Toronto  Staff  Report  dated  19 May  2009  re Municipal Access 
Agreement  for Telecommunication  Installations – DAScom  Inc., page 3  (online:  
http://www.toronto.ca/legdocs/mmis/2009/pw/bgrd/backgroundfile‐
21474.pdf), referred to at page 26, footnote 32 of the LYA Report. 

(b) This information is not available to Ms. Lemay. 
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EB‐2011‐0120 
CANDAS 

Responses to Interrogatories of THESL 
Filed: August 16, 2011 

Page 90 of 90 
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Questions: 

58. Reference:  section 4, p. 27 

Ms.  Lemay  states  that  “based  on  our  analysis  of  Industry  Canada’s  Spectrum  Direct 
database, many of  these  antenna  sites  support mobile  communications.    In  addition, 
although the  information available does not  indicate the type of support  infrastructure 
that  is  being  used  for  these  antennas,  roughly  300  of  these  antennas  are  located  at 
heights compatible with installations on utility poles (from 5 to 7.5 meters).” 

(a) Please  indicate  whether  CANDAS  has  placed,  caused  to  be  placed,  owns, 
operates or maintains outdoor DAS with antenna heights measuring between 5 
and 7.5 meters. 

(b) Regarding  the  response  to  (a), please  identify  the  total number of  installations 
considered  when  responding  to  this  inquiry  as  well  as  the  total  number  of 
installations where antenna heights measure between 5 and 7.5 meters. 

Responses: 

(a) Ms.  Lemay understands that DASCom Inc. has installed DAS nodes at elevations 
of between 5 and 7.5 metres.   

(b) Ms  Lemay  has  no  information  regarding  the  total  number  of  installations 
considered by CANDAS.   




