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Key performance indicators for most of the opbvatmfthe operators have met the C
Setup Success Rate (CSSR) benchmark, where as most of théemavatoefalall
Dropped Rate (CDR) threshold.

Methodology

Independerrivetestwasconducteth Mumbato Suratfrom9:00 AMto 9:PMfrom15™ to 16" of Septembe2016. Thetotaldrivetest
covereth Mumbato SuratareawasapproximateRB96 kmovera periodof 2 daysAtotalof ~3290 callsweremadefor nine2G networks,
sever8GnetworkandtwoCDMAnetworksoveringenoperators
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The independent drive test has been carried out by M/s IMRB International on behalf of TRAI
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Ancillary Details
Overview

TRAik regularlynonitoringheperformanca Telecor8ervic®roviderd SPagainsthebenchmarksrthevarioufuality
of ServicéQoSparameterimid dowrbythe AuthorityT SPsubmitPerformanddonitorindgReportso TRA&venguarter
TRA4Isoundertakeauditandassessmenf Qualityf Servicéhrouglindependersigencieto verifithe Qualityf Service
claimed TheAuditagenciegonducsampled D rt i evsatras@ariousitiesall overthe countryas part of auditand
assessmenftheT S Peyférmance

Inviewof complaintencalldropsandothemetworkssuesonbehalbf TRARNINdependemirivel es{IDTyvasconducted
froml5h Septembé016to 16" Septembe&016coveringarioutocationsn Mumbaiio Surat Theperformanaz Aircel
Airte] BSNLIdea, MTNLMTSTATA/odafoneRelianceT elenowasmonitore@cross/ariougechnologie@G, 3G and
CDMAJ hdriveestroutewasdefinednthebasisof severdhactorghatinclude areasromwherealldropcomplaintare
commonlieceivedarea®f heavyisageresidenticdreasawayromarteriatoadsofficeareasareasvhergreviou®rive
testsshowedetworkssuesetc

Forthepurposefthesdests 2G+ 3GModg Autoyvasused Theestresultobtainedromthesedrivetestswereconducted
to assesshenetworlconditiormorespecificallin termsof Radid-requendRFCoverag®&xQualityCallSetupSuccess
RateCallDroRateBlockeallsandCarrieto Interferenaatia

DrivdRoutd®etails-oiGoaArea

Independelrivaestwasconducteth Mumbaio Goaareadrom9:00 AMto 9:PMfrom15h to 16" of Septemb&016 The
totaldrivetestcovereth Mumbaio Surareawasapproximately80 kmoveia periocof 2 days Totabf~3290callswere
madefor nine2G networkssever8G networkg twoCDMMAetworksoveringenoperatorsRoadsandAreasoveredh
Mumbatio Surats showiinthebelownap

BelovistheListof Area€ overeandDrivédRoutes
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B 1. CityLevel Performance
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City-Level Details
Operator Performance against Key Performance:Indicators
1.Call Setup Succéste, 2. Block€all Rate3.Call Drop Rate,RxXQuality

Figl. Call Setup succBsse (%)
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Fig 2. Block Call Rate (%)
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Fig3. Call Drop Rate (%)

Mostof the operatordailedto
meet the Call Drop Rate
benchmaréf <=2% excepAircel
2G,Airtel3G,MTSCDMATelenor
2G, Vodafon€G and Vodafone| 2%
3G
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Fig 4. Rx Quality (%)
Mostthe operatorbiavemetthe
RxQualitppenchmarkf >=95%
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Legends Threshold for each KPI are considered as per TRAI guidelines Abbreviation / Definition:
S CSSR (benchmaros%) : CallSetup Success Rate
Current Drive: Septendi6 BCR (benchma&rk3®%): Blocked Call Rate
Operator not meeting the bench SR, BAIDG Rt
p 9 Good RxQuality (benchrmd®6): 2G (RxQual <=5), 3G (E¢N0Bm), CDMA (RER%)
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2.ArealLevel Performance

Arealevel Details

Figs. Area Levelap for Mumbai to Surat Highway

Surht : Gangapur
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to Talasari  '9atour

Drive test route covered from Mumbai to Surat highway

Le endsT_hreshold for each KPI are considered as per TRAI guidelines AE———————ggée(‘blzifn?aﬁ,Q%%lpItlonc'a"Setup Siiccess Rate
Current Drive: September 2016 BCR (benchmark3%): BlockeCall Rate
: CDRbenchmare2%): Call Drop Rate
Aiens dovmestng e Denshing Good RxQuality (benchmd®6): 2G (RxQual <=5), 3G (EQSdBm), CDMA (FER <=4%)
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2.ArealLevel Performance

Arealevel Details

CaIISetupSuccessRat BSNL m MTNL - RCOM TATA | TELENOR/ODAFO

MUMBAI TO VASAI 89.61% 96.72% 72.22% 98.91% 93.70% 90.27% 98.27% 100.00% 97.90%
ASAI TO TALASARI 73.33% 96.10% 74.29% 100.00%  N/A N/A 92.86% 88.39% 100.00% 96.10%
ALASARI TO VALSAD 86.36% 100.00% 98.18% 97.56% N/A 100.00%  94.67% 95.45%  97.06%  98.80%
ALSAD TO SURAT 95.89% 100.00% 97.67% 99.33% N/A 100.00%  57.25% 97.29% 100.00% 98.67%

MUMBAI TO VASAI 10.39% 3.28% 27.78% 1.09%  6.30% 9.73% 1.73% 0.00% 2.10%
ASAI TO TALASARI 26.67% 3.90% 25.71% 0.00% N/A N/A 7.14% 11.61% 0.00% 3.90%
ALASARI TO VALSAD 13.64% 0.00% 1.82% 2.44% N/A 0.00% 5.33% 4.55% 2.94% 1.20%
ALSAD TO SURAT 4.11% 0.00% 2.33% 0.67% N/A 0.00% 42.75% 2.71% 0.00% 1.33%

Call Drop Rate BSNL m MTNL - RCOM TATA | TELENOR/ODAFO

MUMBAI TO VASAI 290% 3.39% 11.54% 6.59%  5.14% 5.88% 12.35% 0.00%  2.14%
VASAI TO TALASARI 0.00% 5.41% 7.69% 1.27% N/A N/A 9.23% 6.06% 0.00% 1.35%
TALASARI TO VALSAD 5.26% 3.80% 7.41% 1.25% N/A 0.00% 7.04% 1.90% 3.03% 1.22%
VALSAD TO SURAT 0.00% 2.01% 2.38% 0.67% N/A 0.00% 5.06% 0.47% 0.00%  0.68%

Rx Quality BSNL m MTNL - RCOM TATA | TELENORVODAFO

MUMBAI TO VASAI 90.48% 94.67% 82.26% 95.23% 89.76% 90.64% 86.27%  87.80%  96.98%
VASAI TO TALASARI 94.95% 96.32% 94.02% 96.55%  N/A N/A 95.98% 91.26% 100.00%  95.80%
TALASARI TO VALSAD 93.91% 97.78% 95.48% 98.28%  N/A 100.00%  95.50% 97.72%  95.96%  95.64%
VALSAD TO SURAT 97.28% 99.15% 97.60% 96.54%  N/A 97.55%  93.22% 98.30%  97.83%  98.34%

Legends
Current Drive: Septen2@di6

Threshold for each KPI are considered as per TRAI guidelines

Areas not meeting the benchma

Abbreviation / Definition:

BCR (benchmark3):
CDRbenchmare2%):

Good RxQuality (benchrw0®6):

CSSR (benchmaro8) :

CallSetup Success Rate
Blocked CdRate
Call Drop Rate

2G (RxQual <=5), 3G (EAN0Bm), CDMA (RER%)
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Detailed Analysis of
Operators
High RLT
Operators
A Radid.inkTimeouRLTndicatesiowongthecallcan Aircel 84.38%  15.63%  157% 1.57%
sustainduringpoor qualityd Higherthe valuethe Airtel 100.00%  0.00%  4.89% 4.89%
longert willsustairthecall BSNL 98.41% 1.59%  2.82% 2.82%
Idea 100.00% 0.00% 2.11% 2.11%
MTNL 76.32% 23.68% 2.14% 2.14%
RCOM 88.84% 11.16%  7.22% 7.22%
TATA 66.77% 33.23%  3.35% 3.35%
Telenor 76.47% 23.53% 0.89% 0.89%
Vodafone 100.00% 0.00% 1.27% 1.27%
Legends : . Abbreviation / Definition:
Threshold for each KPI are considered as per TRAI guidelinessg (henchmar@) : CallSetup Success Rate
Current DrivBeptember 2016 BCR (benchmar3%): BlockeCall Rate
; CDR (benchmairk®%b): Call Drop Rate
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3. Analysis

Detailed Analysis of
Operators

BSNL3G
(CDR 8.62%,BCR 12.12%,
Qoverage: 41.63%

A Dueto poorcoverag®f networknostof the callsdroppedand .
blocked Mostofthecallsareblockedn Vasaio Talsar6.25%) GRS st AL
area

A Moswftheblockedallsaredueto SDCCHcces$ailure SDCCH # call blocks 16
dropand TCHicces$ailure # call drops 10
MTNL 3G

(CDR 8.85%,BCR 12.40%,
Qoverage: 21.09%

A Poorcoveragefnetworls cleatindicatiorof highcalldropped _ _
rateandhighblockcallrate Parameter Mumbai to Vasai
A Mostof the blockedcalls are dueto SDCCHccessfailure

SDCCHrop # call blocks 16
# call drops 10
Legends Abbreviation / Definition:

Threshold for each KPI are considered as per TRAI guidelinessg (henchmaro%) :

; CallSetup Success Rate
Current Drive: Septerdb&6

BCR (benchmark3): BlockecCall Rate

CDR (benchmairk®%b): Call Drop Rate
Operator not meeting the set CDR thres| ( 9 2

Good RxQuality (benchred®6): 2G (RxQual <=5), 3G (E&NdBm), CDMA (RER%)
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Detailed Analysis of
Operators

RCOMG
(CDR 7.22%,BCR 16.28%,
Coverage 55.53%Quality : 92.57%

A Vasato Talasa& Talasatio Valsads the keycontribute@dreas to
droppedall Droppedallsintheseareass 69%oftotaldroppedalls
ofwholareas

A Poocoveragefnetworis cleaiindicatiomfhighcalldroprate

A Valsado Suratsthekeycontributedreaofblockedtall Blockedalls
inthisareas 71%oftotaldroppedallsofwholeareas

# callBlocks 25 10

RCOM3G
(CDR 5.84%, BCR 24.31%,
Coverage 54.06%

A Mumbaio Vasais thekeycontributedreafordroppedaalls Dropped -
callsinthisareas 50%oftotaldroppedallsofwholearea parameter| Highlightedrea(Rest dilumba

A Valsado Surais keycontributedreaof highblockrate Blockcallsin to Surat
thisareas 77%oftotaldroppedallsofwholereas

A Mostof the blockedcallsare dueto SDCCldccesdailure SDCCH
drop TCHccessailure

# callDrops 4 4

Highlightedrea(Rest dflumbs

Parameter
Valsad to Suygt to Surat
# callBlocks 34 10
Legends : ~ Abbreviation / Definition:
Threshold for each KPI are considered as per TRAI guidelinesssg (henchmaro6) :  CallSetup Success Rate
Current Drive: Septerdb&6 BCR (benchmar3%): BlockeCall Rate

LS DR th CDR (benchmairk®%b): Call Drop Rate
Operalor not meeting the set CDR thres Good RxQuality (benchme@®%): 2G (RxQual <=5), 3G (E¢E0Bm), CDMA (RER%)




@
Ve’

el 3. Analysis
TRAI

Detailed Analysis of
Operators

Tata 3G
(CDR 5.30%,BCR 13.73%),
Coverage 55.58%RxQuality : 89.98%

A Mumbaio Vasa& Vasaio Talasaarethekeycontributedreas I\HA'S:]I:)g;t; d\r/e; Rest dflumba
to droppectall DroppedCallsin theseareasare 86% of total
droppedallsofwholeareas

A Vasaio Talasais keycontributedreaof highblockedate Block
callsinthisareas 57%o0ftotaldroppedallsofwholeareas

to Surat

Paramete

# callBlocks 12 9

Tata CDMA

(CDR 6.45%,Coverage 69.65%,
RxQuality :92.31%

A PooroveragandQualityofnetworks cleaiindicatiomfhighcall
droppedate

A Mumbaio Vasais thekeycontributedreaof highdroppedaalls,
whichs 87.5%oftotaldroppedallsofwholeareas

# callDrops 14 2
Legends : ~ Abbreviation / Definition:
Threshold for each KPI are considered as per TRAI guidelinessg (henchmaro%) : CallSetup Success Rate
Current Drive: Septerdb&6 BCR (benchmar3%): BlockeCall Rate
DR hmerk%b): Il Drop Rat
Operator not meeting the set CDR thres SRR AL

Good RxQuality (benchmids): 2G (RxQual <=5), 3G (EEN0Bm), CDMA (RER%)
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Summary & Highlights

Most of the operators failed to meet the Call DyepdRatart <=26, except Aircel 2G, Airtc
3G, MTS CDMA, Telenor 2G, Vodainde/aGafordé&

Fig 9Call Drop Rate

Fig9.Call Drop Rate (%)
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A Mostoftheoperatorfailedto meetheCalldropratebenchmartif <=2% excepAirceRG,AirteBG,MTSCDMA,
Telena2G,VodafoneGandVodafon8G

A BSNBG,MTNBG,RCONG,RCOMNG, TATAGandTATAEDMAperatorsavecalldroprateabové%a
A TheperformanagapbetweetheperformancesAirce(2G) Airte(3G) MT CDMA)eleno@G), Vodafon2@)

andVodafon8G) comparetb thepoomperformances otheroperatorsareclearlyshowingn theareadriven,
therearepossibilitieBorothemoperators offerbettequalityofservicéhancurrentlgrebeingorovided
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5. Appendix

Ancillary Details
Table of Contents in Appendix

|. Benchmarking KPI Details

Il.Coverage Details

lll.Receive (Rx) Quality Details

IV CityeveRanking and KPI details

V.CityLeveKPI details
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Ancillary Details
2. Benchmarking KPI Details

RFCoverage
RFCoveragelatedo the geographicébotprintwithinthe systenthathassufficienRFsignalstrengthio providdora call/data
sessionCoveragateofanoperatois calculatethasisof%ofsamplesrwhictiheRXevels bettethan-85dBm

Accessibility

Accessibilitgtheabilityofaservicéo beobtainedavithinspecifitoleranceandotheigiverconditionsyhemequestedytheuser
Inothewordstheabilityofa usetto obtaintherequestedervicéromthesystemAccessibilitgmonitorebymeasurinGallSetup
SuccesRatg CSSRyhichs definedistheratioofEstablishe@alldo CallAttempts

Retainability

Retainabiliigo T db#ityofaservicepnceobtainedo continuéo beprovidedndegiverconditionforarequesteduratioroFor
determinintheRetainabilitheregulatioprescribethreeamportanparametensamelyallDropRatg CDR)VorsaffectedCells
havingnorethan3% TCHlropand Connectiowithgoodvoicequality DropCalland Connectiowithgoodvoicequalitywere
monitoretythedriveaest

Mobility

Inacellulasystenabasestatiorhasonlya limitedcoveragareaHencét is possibléoramovingubscribeo beoutofrangenfa
basestationvhilemakinga call Theprocesdywhichamobileelephoneallis transferreftomonebasestatiorto anotheasthe
subscribgrassesheboundargfa cellis calleda handoveil heHandovesuccessate(HOSRorehan95%is consideretb be
good

R>Quality

FomeasuringoiceggualityRxQualamplesna scalegfromO to 7 forGSMoperator€cNdromO to -30 dBmandFramérroRate
(FER$prCDMAervicprovideraremeasuredspertheQoShormsRkxQuddetweef- 5 forGSMperator&£cNe=-15dBmand
betweeB-4%FERaludorCDMAperatorEERS consideretb begoodwhereasRxQudleyondhisbenchmaiik consideretd

bebad

KPI Distribution
100.00%
75.00%
50.00%
25.00%
0.00% - P - .
Coverage % Accessibility % Retainability % Mobility % Rx Quality %

u 82.47% 88.02% 98.43% 98.35% 94.15%

] 81.05% 97.83% 95.11% 96.91% 96.44%

] 78.81% 98.98% 98.46% 99.90% 98.15%

= 75.78% 89.87% 97.24% 87.62% 94.64%

= 41.63% 87.88% 91.38% 94.75% 97.65%

u 84.82% 98.34% 97.89% 99.08% 95.89%

= 45.94% 100.00% 97.53% 99.67% 98.05%

] 71.72% 99.29% 97.86% 97.37% 87.70%

] 21.09% 87.60% 91.15% 96.77% 98.95%

] 43.38% 100.00% 100.00% 100.00% 98.24%

= 55.53% 83.72% 92.78% 95.92% 92.57%

= 54.06% 75.69% 94.16% 98.68% 96.68%

86.52% 97.21% 96.65% 97.89% 94.92%

= 55.58% 86.27% 94.70% 99.21% 89.98%

u 69.65% 100.00% 93.55% 100.00% 92.31%

77.20% 99.12% 99.11% 91.28% 97.20%

80.09% 97.93% 98.73% 96.64% 96.30%

= 71.37% 98.11% 98.56% 99.81% 98.02%

11
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Ancillary Details

Appendix

3. Coverage Details

RFCoveragelatedo the geographicébotprintwithinthe systenthathassufficienRFsignalstrengthio providdor a call/data
sessionTheCoveragateofanoperatois calculatethasisof %oof samplef whichtheRxevels bettethan-85 dBm Thedetails

areasfollows
AIRCEL 2G 82.47% Coverage Distribution
AIRTEL 2G 81.05%
AIRTEL 3G 78.81%
100.00% —
BSNL 2G 75.78% BB B = N N l | . Bl
BSNL 3G 41.63% 75.00%
IDEA 2G 84.82%
IDEA 3G 45.94% 50.00%
MTNL 2G 71.72%
MTNL 3G 21.09% 25.00%
MTS CDMA 43.38% !
RELIANCE 2G 55.53% 0.00%
- SN 98 5 8 @ & @ = oy ow ¥ 92 5 x o wou
RELIANCE 3G 54.06% D @D @D 2 2 < < 2 2 859 9 & <L o0 g 3z Z
TATA 2G 86.52% S E E &5 5 8 8 E E o 2 2 = = £ & T
TATA 3G 55.58% T < < 9 o = 2k 2 o S m g g
TATA CDMA 69.65% x o Q9
TELENOR 2G 77.20%
VODAFONE 2G 80.09%
VODAFONE 3G 71.37%
Operators not meeting benchmark
Alang: | Nan lu
B @ RxLevSub (dBm) - .Server - [y @ RxLevSub [dBm) - .Server 2 N @ ~gq. Active RSCP (dBm)
A|rce2G W [120,-95)  (836) (5.08%) A'ftEEHGSUJat Bardg M [120,-95)  (705) (4-44%) A"tEBQurat‘ B [-120,-95) (561) (4.86%) |3
- Sucgat'sa' il [ (2042) (124%) Sele A [-95,-85)  (2301) (14.43%) VAT Bardo [-95,-85)  (1881) (16.29%)
Hazira ! a B [85-75) (6574) (39.93%) MNaveari B [-85,-75) (5035) (31.71%) Fr - ¥ B [-85-75) (3788) (32.81%)
Nav!a,i B [750)  (7004) (4254%) B 7500 (7834) (49.34%) UET Sl N [750) (5312) ( 46%)
o Purna Wildiife k) ’ 7 5‘ Sanctuary
‘a Sanctuary > . ;
- -
=/ Vaigd R i - e
& ¢ {360 ¢ \ 3Py Valdad =\ saputara
Valid i R , 9 Py
] ; r &
2 77y V—tl = 5 Vil 248 :
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| i : Navi Mumbai
Navi Mumbai Navi Mumbai - el
; ~ “Lonavala
B SN Q ﬁra' .. R[ﬁ;sfss()dsm();s .Os)er(v:rm/) ‘ B S NLSB'G‘ .. Agg. Active RSCP (dBm) |DEA 26<|;at ' = d |. Rﬁ;‘ffs()dBm()ﬁ'zf,er(v:;q./,) i
: | o | -120,-95) (1050} (32.96% o ar
Heagira !Ba{,“‘ [-95,-85)  (2210) (18.01%) Hazira § Bargoli E_gﬁ _35)} % {329; EZE 53%; Hazira e [-95,-85)  (1901) (11.41%)
B [-85-75) (3722) (30.33%) 4 . ) N 7 B [-85-75) (5697) (34.2%)
Nayari y oty Navsari B [85-75)  (707) (21.85%) W s e (0.62%) ||
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Sanciaary ; 4
.' ! > - —
5 = — rl3s0 ¢ Valiad = :
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» Igatpuri ! Igatpuri . Sangan
) Sangg Sanggmne v 2 o
; . 6N &
% : \ : -l N SN
- 222 o 50 Thane 2 = j  ®y oDombivli S |
N fr:a?EODombivli ) Mumbi:i eDombivli 222 Mumba .-
umbai =2 Cell
k- E \ Navi Mumbai :
Navi Murhbai Navi Mumg\al \| =

12



@
W
VM’
TRAI

Appendix

Ancillary Details
3. Coverage Details
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