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This report presents the results of the Cell Gap Analysis study completed by FarPoint for Develop Nova
Scotia (ONS).

11. Background

The importance of excellent cell coverage is well understood across the marketplace as beingakey enabler
for business and social activites, whether that. be on the move, at home or in the workplace. Thee is a
global move towards increased dgitaisation and a continuing need to develop and invest nthe underlying
infrastructure, while nparalel helping to develop digital sis nthe labour force, This nee has been further
Highlighted through the COVID pandemic as the workforce i ispersed from traditional urban settings and
the issues of urbanyiural divide are evident. Cellar usage i predominantly based on LTE (4G) technology
a5 the curent widely avlable standard. This provides good, responsive speeds which ae adequate for the
vastmajorityofuse casesandwith multiple handsets and packagesavaiable to allow widespread adoption

Coveragesprovided acrossNova Scotiabythe commercial cellularoperatorsBll,Rogers, Telus andEastink
tough a network of cel towers anc roaming agreements. The coverage from these towers depends on
technical parameters nchuding frequency, antenna height and power which can vary by overlocation and
operator. Tne performance to the end user is lo reliant on the data throughput from these towers and
that again depends on the technica parameters of frequency channel and onward connectivity from the
towersinto the operators networks.

Tower locations ae designed on a cost/benelit bass o provide the maximum return or the operators in
terms of subscribe take-up and retention The effect ofthis s that in ural reas where subscriber numbers
are low, o in hard o serve areas wnere the cost to provide i high, coverage wil bess.

Good cellar provision is complementary to goo fixe broadband connectivity and is an essential part of
the mix in delving 2 wel-connected province. DNS appointed FarPoint to undertake a study to map out
and measure the cellar connectivity capabiles across Nova Scotia

12. Project Approach

The study is based on a combination of desktop analysis, complemented by on the ground measurements
and analysis Thisis shown inFigure

witation [| iat anatysis | tatreport [|orvesurveys| reporting

Figure Project Approach
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1.3. ReportStructure

Following this introductory section, the remainder ofthe report i st out 3 follows:

+ Section 2presents the intial desktop resultsofcoverage,
= Section describesthe dive surveysundertakenand thirinputtothe analysis;
+ Section 4 presents tals of the coverage fi solutions and costs
+ Section’ provides conclusions.

oNs2DVI0 2
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21. Approach

Desktop analysis was conducted of coverage using avaiable daa on tower locations, heights, frequency,
channel bandwidth, and power, This detail was sourced fiom the Govemment of Canada Spectrum
Management System Data and input intoFanPoints ATDI HTZ Communication radio planing software to
assess potential coverage from each tower,

The results were then input to FaPoints oniine GIS (Geographic Information System) and online mapping
porta, together with an overlay of the following data sets: ivi Address points (Feb 2022), NED Pseudo
household points (Feb 2022) and Roads (Feb 2022)

This allowed forthe calculation of the number of locations without coverage, the % Geographic coverage
and road coverage, across the province.

2.2. Signal Thresholds

Indoor and outdoor thresholds were used or RSRP (Reference Signal Received Power) which is 2 commonly
used metic for measuring LTE signal strength. The thresholds are commoniy used by cel operators 35 a
basis for measurement and by a number of industry sources. The comments provided in Figure 2 are an
indication of the type of sevice that users may experience from these diferent signa levels. However,
numerous factors are at play that wil influence his experience including the channel bandwidth
implementaby the cell operator and the number of simultaneoususerson the ste.

ed ie

udoor adam Voice and Basic Data outdoors

InCar/ Rural odem Voice and Basic Data in vehicle
and ural indoor

Indoor Suburban 102d8m improved in vehicle and indoor
ural data Basic indoor suburban

sence

Indoor Urban ssdam Enhanced indoor data experience

IndoorDense idem Goodsence level in mst
utban environments

Figure2Signal StrengthTvesholds
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Tis means that any signal ess than AcE is ated as no Coverage. The maps shown inthis report use
these thresholds as indicated nthe accompanying legends. Th thresholds shown above these levels wil
be unlikely to provide significantly better throughput, but these stronger signal levels wil improve the
Stailtyand qualityof the connection

2.3. Initial Results

Tne rests are broken down into
+ overs geographic coverage
© addresscoverage;
* primary road coverage.

231. Geographic Coverage
Figure 3 presents the indoor and outdoor area coverage of the whole province for each operator
anonymisea).

Figure3: GeographicCoveragebyOperator

Geographic coverage will of course include areas with no population and with no road network and
50 reas of no coverage wouldbeexpected. The metrics of address coverage and road Coverage are
of more interest to support economic an social activity.

23.2. Address Coverage
Figure 4 presents the indoor and outdoor coverage of the otal umber of civic addresses in the
province foreach operator (anonymised). Tis shows, fo example, that OperatorX covers 94% of
adresses compare to OperatorZ who cover 84% of the addresses.

oNs2D30 a



CeA ia aTIRE

B'FarrPoint

ire hic ares coverage oy apeaor
This is ais represented nthe mapping portal by the umber of ic adresses that ca recive
svice fom at eastone cperatoras shown n Figure5.
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Four 5: Ares Coverage
Fire 5 shows Sniican ares with1 Coverags 5 shown rey, aria 0 the west of
Camberand County, actos Guysborough County, Anions, Richmond ae tough Inverness
County. The sign ave tresnoids shown he egend ange from basic (voice and ow level dita
access cuts sown rad, uh cargo fe same sevice lvel dr a eric nd thee
athe estes for forcoverage nvarious hamdenies.
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Figure 6presents the% indoor and outdoor coverage from any operator of the total numberofcivic
acess, broken down oy Court

ii

ure hkaescorgianyopen
For example, hs shows that Guysborough County has 35% ofthe adefesses not covered by any
operator whereas Cape Breton County 1s oly 2% of the acess ot overed by an operator
In terms of absolute mumbers, Figure 7 shows the breakdown per courty of coverage, incluing
‘addresses not covered by any operator:

i
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This shows that Cumberand County, Guysborough County, Halifax County and Inverness County al
ave over 2000 uncovered civic addresses each and represent th largest qeograpc uncovered

2.3.3. Road Coverage

Figure8presents the indoorandoutdoorcoverage song th primary 0sdsof theprovince orexch
operator Tis shows, for exampk, that Operator X covers 84% of primary roads compared 10
peratorZwhoCover 64% Inthe case of road, th indoor Coverage canbe considered equivalent
tothe coveragethat canbeobtainedwhiensideavec.

Fires: rinayRouscoveragebyoperator
This i lsepresentedin th mapping portal y theenginof oadwhere coverages avalaie fom
atleast ane operator 8 shown n Figure,
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Fuse:Primary Road overage by BestOperator
Fie sows ras of io coverageon the 103i CamberCouty, Ta province routes nthe
orth east (374, 348) the245in Antigonish,the31 n Guysbarough County, Rehmond and trough
Invemess County. Approximately 00Kof she 2984 Cabot Trl 15 shownas uncovered by any
operator
Figure 10 presents th primary 10305 coverage rom any operat, broken downby county

Fur1: rary oad coverageby any cpeator

Tris shows, for example thaGuysboroughCourt hs 46% of ts primary roads not coveredbyany
operatorwhereas ape Breton Countyhas nly 4% of s primary foads not Covered by an operator

ons2ona0 .
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In terms of absolute numbers, Figure 11 shows the breakdown per county of primary roads not
covered byanoperator in kms

Figure1:Primary Road coverageby any operator

This shows that Antigonish (23km), Cumberland (102km), Guysborough (209k), Halifax (104k),
Inverness (123km) and Pictou (80km) are the counties with the most unserved primary roads.

2.4. Conclusions

The desktop coverage analysis cared out, based on the existing tower sites spread across the
province, shows a range of civic addresses and road foutes with no coverage fom any operator.
There ar arge clusters incerain areasand more dispersed pockets of no coverage throughout the
province. As expected, the main population centres ar better covered than the more rural ares.

The total number of civic addresses with na coverage amounts to 21143 out of a total 461000
addressesinthe province (46%). If we assume that a cell tower could provisiona maximum of 1000
subscribers, then theory, approximately 21 newy tower ites could overall the inserved addresses.
However, hat assumes tha al 21000 addresses would be within coverage of hese 2 ites which
wil not be the case inpracticeas these addresses ae dispersed across the province.

Section 4 utines the approach used by the planning software to determine how best toserve the
maximum number of unserved addresses with the least umber of new towers.

Prior to this, Section 3 describesth dive surveyswhich were undertakento augment the coverage
planning

ONS2DIV30 5
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3.1. Approach

To complement the desktop prediction analysis, drive surveys were carried out by DNS staff using

Farin celular Coverage equipment nstaled on vefices given on chosen routes. Tis equipment
‘automatically measres the srengthof all cellar Operatorsasthe vehice fs dfver and ansirsth data
otheFanpoint mapping portal The routes dive were 3 floss
* Route 1- Cabot Trail;

+ Route2- Cape Breton;
+ Route- umber;
+ Route 4 Annapolis - West Hants
+ Route Dighy Neck:
+ Route 6 Pictou - Antigonisy
+ Route? -Sounviest:
+ Route Taro - Guysborough

311. Cabot Trail
his route folws the coast around Cape Breton peninsula. It encompasses a rumber of areas of
predicted por coverage romanyoperator Including Scan etchesof primary 103d north of
Petit Etang at the west side and north of Goose Cove on the east side

(i Lo 975 E a- ef

Figure12:CabotTrailDriveRoute

ons2oa0 ©
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3.1.2. Cape Breton

The route follows the west Coss of the 812s OF lake, then travels nand to the south towards
Grande Anse, From thre, the outegoes ess 0 tPeters andonto Framoise.Asection of toads
ven between Framboise and Sting The route then goes o to it both sidesof th Grand Mira
Ike and back log the southeast Atlantic coast to Framboise. Tis cute encompasses many areas
ofpoorandnocoverage from anyoperator.

J | (RE

ome pe Sa aere pi =:
3 Z a Zo

Lae A
“ =

=
Fire CapeBeton DeveRote

31.3. Cumberland

Too ive routeswerechosen inCumberind.These include3100p fcund the resof RedRiver an
aleg east towards arsboro the north {0 Southamtn and on to Aer. The second route s

centred around Eristown Largeparsofthese routeswerepreci to hve teor noCoverage.

Ee

‘Figure14:CumberlandDrive Routes
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3.1.4. Annapolis - West Hants

is route follows the coastfrom Cheveriein the west to Ternycape i theeast and aso asoutherly
‘outefrom WaltontoCogmagunRiver Themajortyofthis oute waspredictedtohaveno coverage
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3.15. Digby Neck

is route follows the Digy Neckprinsu.Coveragewas predicted obepoorwith no coverage
atthesouthernmost tp
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Figure16:DigbyNeckDrive Route:
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3.1.6. Pictou - Antigonish

Tne route follows the coast cad fom Asian the west 0 ATgonsh at the nor-€ast 4p, then
takes loop south 0 West Lkevale and on to Maryvale and fal north to Malant Cove, Most
of hs route was predicted o ave no coverage.
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Figure17: Pictou -AntigonishDrive Route

3.1.7. South West

Tne civ route oes est fom Cteton towards Shelbourne, then long the 03 0 Liver where
thee is a loop to the north wes via Lake Rossignol and Pleasantfied then back to Liverpool. The
1030 eas fom Caton an he oopnor wet of Liverpool were predicted o have poor or 1
coverage.
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Figure18: SouthWestDriveRoute
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318. Truro - Guysborough
RRR SAR Sy RAE ATHaSRABs
continues east along the coast to Larry's River where the route goes north towards Guysborough.ARSAEEEASARAEET ei,iti
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3.2. Updated Results

The resuls in tris section show the predicted “best operator signal evel alongside the drive survey
maps for each route. The predicted maps snow areas where there was 10 usable signal precicted by
any operatorin gry.Th divesurvey maps show the areas withzeroopertorsin ec The rey areas
on the precicted mapscanbetaken 35 approximately equivalent to the ed areas on the drive survey
maps.

3.22. Cabot Trail

Figure 20 shows the predicted coverage along the Cabot Tral toute, with the areas of no coverage
from any operator colouredingrey. igure 21 shows the rest of th dive surveys onthe route. The
resultsshow that the areas of poorand no coverage largelyfollow the precicted coverage plot.

r=3 By

rn A ia,
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“amr Sy.Ege TT
Tal, =.

Figure 20 rected Coverage round Cabot Tal Figure 2 DrivSurveyResults ound Cabot
OrieRoute Trl DrveRoute

3.22. Cape Breton
Figure 22 hows the predicted coveragealongthe Cape Breton route,with th areas of no coverage
from any operator coloured in grey. Figure 23 snows th result ofthedriv surveys on the route The
fesuls show that the areas of poor and fio coverage largely follow the predicted coverage pot
However, coverage does exis around the Frambaise area from al thee operators in an area that
was predicted to have no coverage It lly this ue to a newly commissioned cell ower n this
area that dic not exist inthe goverment database at the time of downloading.

ONS2DIV30
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Fe 22 Predcted Covers ad Cope Figure 25: Dive Seve Ress around Cape
etn aon

3.2.3. Cumberland

Figure 2 shows the predicted coverage long the Cmbeand route, withthe reas of no coverage
rom any operator coloured ingey Figure 25 shows th esi of thdie surveys on th oute The
TesUsshow that theareas of poor and o Coverage gel olow thepredictedcoverage pot
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Fire 24 predicted Coverage around Figure 25: Dive Survey Ruts around ubeand
Comoernd
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3.2.4. Annapolis - West Hants

Figure 26showsthepredicted coverage long the Annapolis West Hants route, with the ress of no
Coverage fom any aperaor coloured n grey Figure 27 Shows the est of th drive surveys on he
route. Coverage on the eastern section of the route is better than predicted. This is likely due to one

or more newly commissioned cel owers nti are tha id not exit nthe government database
a the time of downioading

§ af

¥ Eg ET

Fue 26 prodcied Cownge around igure 2.rv Survey Restsrund Annapols
Aanapos - est Hants esas
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3.2.5. Digby Neck

Figure 28 shows the predicted coverage along the Digby Neck route, with the areas of no coverage
roman cperator coloured rey. Fre 29 shows heres of the Give surveys on the oute The
Fess shew hat the ares of poor ann covragergely follow fh. pected Coverage,
However, some Coverage xis a the southern most po hepenn tat was predicted This
istkely doe toa newly Comisioned ste that not exist n te Goverment catabase at te time
ctdowrioadng

A
v1 vi

i zPX (
GS Pi {

nt 2axDS 7RE ;
A

Ere Ee

Figure 28: reditedCoverageand Fur29Drive Survey RutsaudDiy
Diy eck eo

3.2.6. Pictou — Antigonish

Figure 30 shows the predicted coverage akong the Pictou- Antigonish route, with the ares of no
Coverage rom any aperator coloured ney Figure 31 showshe resu f the dive surveyson the
Feit rerio x He ONES in reSKd rave Coverage In acl Covi eared
fi some areas am improvement on that predicted. Tis fs kel due to vl commissioned towers
at wert i the government database at the me of downloading.
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Fue 30. prediced Coverage ound Fire 3 Drive Survey Rests around
Fito Anigansh Fito Antgonsn

3.2.7. South West

Figure 32shows the pretedcoverage fon the South West rout, with theareas of noCoverage
from any operator coloured gry. igre 33 shows th est of the drive surveys on the route. The
reriotha thetaof poor aE revere oyFeShe ecto covagoric
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Bing comnts foeswn

Fue 32: Predicted Coverage sand Scuth igure 23: rv Survey Rests acund South
Wet West

3.2.8. Truro - Guysborough

Figure 4showsth predicted coverage ng the Truro - Guysborough faut, withthe areas of
Coverage fom any operator colouted in grey. Figure3 shows the rel of the drivesurveys on the
Houte Theresus show tht the seas of poor andno Coversgelargely alow the predicted overage
plot
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3.3. Conclusions

The Give surveys confirm that the area of preccted poor of no Coverage are accurate with the
followingexceptions.

+ Cape Breton - Coverage exist sound the Framooise area that was not predicted;
= Amapolis - West Hants - Coverage exists onthe eastern ag of the dive route that was not

predicted:
= Dighy Meck -Coverageexistsat thesouthern tpofthepeninsua that wasnot predicted:
“Pictou - Antigonish -Coverage exists on the western egof crv route nat the easternti

ofthe peninsula that was ot precited

Theremaining areas willbe conscered within the infil solutions in Section &

ONS2030 7
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4.1. Introduction

The analysis has shown 2 numberofareas of poor coverage acoss the province This can take the
form of total not-sp0ts where thre is no coverage from any provider of partial Ro-spots where
there is coverage fom at least one provider bu not al ree. To a customer of ne of these absent
providers, tis location would l50 be seen as not spot
inorder toook at options to adres these poor coverage reas, and specifically the tots ot spats,
potential new ini ies were investigated to determine what locations would provide the most
benefit in tems of increased coverage.

4.2. Approach

New tower locations were determined using Fanaints KIZ Communications radio planing
software which vias programmed to determine the best location of towers to cover the most
unserved adores. Radio propagation models were developed to povide coverage analysis from
these new location. Tne tower parameters used were similar to neighbouring towers in terms of
frequency and channel bandwidth ith height and powerbeingoptimised or each location
Tne planing software wil continue to identify new tower sites unt ll urserved addresses are
Connected. evenif that meansth ast few owwers only have oneo two subscribers, whichis clearly
uneconomic. A threshold needed and in this case a threshold of 20 connected subscribers was
used at which point th software woud top dentiying further news tower tes.

43. Costs

Sudgetary capital costs for new tower locations have been developed based on the folowing cost
elements

© Tower stucture
+ landeos
© Towerbuid:
“Access cost and power provision
= Backnaul provision;

UE eaupment

Tne capital costs provide an indication ofthe scale of investment that would be required at each
news tower location Tne allocation of costs between government subsidy and commercial operator
is not made and would be subject to the design of any intervention that may be planned.

oNS20130 2
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This gives a budgetary cost ofl 1. |per tower. The most significant factor is the

TE

4.4. Results

4.4.1. Initial Results
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4.4.2. Final Results
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4.43. Costs
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4.5. Coverage Improvements

The improvement in coverage rom these news tower ites is shown below.

45.1. Address Coverage

Figure 37 shows the intial predicted address coverage with Figure 38 showing the additonal
locations covered vith the inclusion of the 25 new sites. For comparison, Figure 39 shows the
improved address coverage from ai 73 sites
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Figure 7: ital Address Coverage
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Figure3:ImprovedAddress Coverage Sites
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4.5.2. Road Coverage

Fire 42 shows heii predicted ads coverage wit ure 43 showing the adore overage
with the Incusion of the 25 new tes a for Comiarson, Figure 4 shows the improved roa0s
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Fre 43: InprovedRoad Coverage25sks

Fe4 Improved Road Coverage-73 es:

4.5.3. Road Coverage

Figure 45 shows the intial predicted road coverage win exch county. Figure 46 shows the
actions 13d sections Covered with th ncusion of new sie. Fr example, ATUgonish Courty
nes fom an ational 8k of rods Covered at door Coverage vel and an additional Sk
of oads at cutdoon coverage vel
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Fre 45: iti RoadCoveragebyCounty
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Fre a ImprovedRoadCoverage byCounty
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5. Conclusions

pa
Potential ew tower sites ware detrrinac hich gov the bes coverage of nse dss
Rol he cot peered nd cor 50 ote 3 cer to ula ns tre snes

Costs for the development of these sites were built up using industrystandard-uritCostswhich
when ape Loe 2 sites gives total cost of__SoftTigures have lo been included for
a1 73 ses of{ERO
ith thse 25 mow sts, oo of 9560 of the 2118 uncovered cv adress cul be covered
bases re cored on 736 of to 1K ered primary a.

ist i wou be pose to clcte costs for comets GeogupHc conrge, Ts woud

Feport. Te tor co extimares outined inthis report cat tht» urtheJOTIFou be
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