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Key performance indicators for most of the opbvatmfthe operators met the Call Set
Success Rate (CSSR), where as most of the odezbiar thial2% CDR threshold

Methodology

Independemriveestwasconducteth Patndrom9:00 AMto 9:PMfrom5™ to 6! of Septembe2016. Theotaldrivetestcovereih Patna
areawasapproximateR00 kmovera periodof 2 days Atotalof ~3438 callsweremadefor six2G networkandfour3Gnetworksovering
sevelperators
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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

Introduction

TRAISs regularlynonitoringhe performancef TeleconservicéroviderfT SPagainsthe benchmark®r the variouQualityof
ServicéQoSparameteraid dowrbythe AuthorityTSPsubmitPerformanddonitoringReportso TRA¢venguarterTRAAIso
undertakeasuditandassessmenfQualityfServicéhrouglindependerigencieto veriftheQualitypf ServicelaimedTheAudit
agenciegonductsampled D rti evsatras®ariousitiesall overthe countryas part of auditand assessmertf the T S P s 6
performance

Inviewofcomplaintencalldropsandothemetworissuespnbehalbf TRARNIndependemriver es{ID Tyvasconductetfomsth
Septembe&016to 6" Septembe&016coveringariousocationin Patna Theperformanagf AircelAirte] BSNLideaVodafone,
RelianceTelenowasmonitore@crossariousechnologie@G,3GandCDMA)T hedrivetestroutewasdefinednthe basisof
severdlactorghatinclude areagsromwherecalldropcomplaintarecommonlgeceivedareasof heavyisageresidentiadreas
awayromarteriatoadsofficeareasareasvher@reviouBrivaestsshowedetworissuesetc

Forthepurposef thesetests,2G+ 3GMode(Autoasused Theestresultobtainedromthesedrivetestswereconductetb
assesshenetworkonditionrmorespecificallin termsof Radid-requendRFCoverag&xQualityCallSetupSuccesRate Call

DroRateBlockeallsandCarrieto Interferenagatia

DrivdRoutd®etails-oiGoaArea
Independeiftrivaestwasconductesh Mumbaio Goaarearom9:00 AMto 9:PMfromst™ to 61 of Septembet016 Theotaldrive
testcovereth Patnareavasapproximateh80kmoveila periodf2 daysTotabf~3438callsweranaddorsix2Gnetworkand
four3Gnetworkgoveringevemperators

RoadsndAreagovereth Patnas showinthebelownap

BelovistheListof Area€overeandDrivédRoutes
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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

Fig 1. Call Setup Success Rate (%)
Mostof the operatorsravemetthe
CallSetupSucces&atebenchmark
of>=95% excephirteBG 95%; 410, 97.39%  96.96% 97026 9810% 9973% 9500, 98.36%  98.64%
ReferFigl l’ o o o
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Fig 2. Block Call Rate (%)
Mostof the operatorsavemetthe
BlockedCall Rate benchmarlof
<=3% exceptAircel2G, Airtel2G 2%
. B
. 2.61% 298%  190% 02706  1.96%  16a%  1:36%
ReferFigz2 : 27% 2 B4% 3
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Fig3.Call Drop Rate (%)
Mostoftheoperatorailedto meet
the Call Drop Ratebenchmarlof
<=2% exceptAirtel 2G, Idea 2G, .
Relianc8GandVodafon2G
ReferFig3 2% ! 1 2.00% 9
0 0 0_@% E’ o 0 0_@;% g E} 1.%/0
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. Fig 4. Rx Quality (%
Halfof theoperatorfailedto meet 9 Q y (%)
the RxQualityRatebenchmarkf | 95%
>=05% excepAirceBG,Airtel3G, | )
ldea2G,Relianc8GandVodafone 96.88% . I . . 95.04%  95.44% 96.93%
2G !
7 O}
referiod 8§ 8 = 8 & B & o & §
8 g 2 2 g G 8 e g =9
£ 3 < < @ @ = 2 © S
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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: Septen2@di6 BCR (benchmarkd%): Blocked Call Rate
CDR (benchmark2%): Call Drop Rate
HBSIANERDE eI s Rench Good RxQuality (benchmwd®6): 2G (RxQual <=5), 3G (EANOBm), CDMA (RER%)
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2.ArealLevel Performance

Arealevel Details

Figs. Ared_evel route map
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Legends Abbreviation / Definition:
Threshold for each KPI are considered as per TRAI guidelines CSSR (benchmaras) : CaliSetup Success Rate
Current Drive: September 2016 BCR (benchmar3%): BlockeCall Rate

A 7 R CDRbenchmare2%): Call Drop Rate
18e0 HoLHiEEhg e DeHoHng Good RxQuality (benchrid®6): 2G (RxQual <=5), 3G (EAN0Bm), CDMA (FER <=4%)
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2.ArealLevel Performance

Arealevel Details

Area Level KPI performance ( all operators inclusive)

DANAPUR CANTT 97.37%

94.59% 98.15% 100.00% 100.00% 100.00% 96.72%

KHAGAUL 91.78% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
PATNA CENTRAL 97.79% 94.40% 96.17% 99.21% 99.04% 97.58% 100.00%

KUMHRAR 97.25% 96.08% 97.74% 100.00% 95.83% 97.89% 97.89%

DANAPUR CANTT 2.63% 5.41% 1.85% 0.00% 0.00% 0.00%

3.28%
KHAGAUL 8.22% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
PATNA CENTRAL 2.21% 5.60% 3.83% 0.79% 0.96% 2.42% 0.00%

KUMHRAR 2.75% 3.92% 2.26% 0.00% 4.17% 2.11% 2.11%

DANAPUR CANTT 2.70% 0.00% 10.38% 1.64% 3.92% 1.64% 1.69%
KHAGAUL 4.48% 0.00% 2.60% 0.00% 3.23% 5.13% 0.00%
PATNA CENTRAL 3.17% 0.91% 7.96% 0.00% 1.94% 2.48% 1.59%

KUMHRAR 2.42% 2.04% 7.72% 0.00% 0.87% 1.44% 0.72%

DANAPUR CANTT 90.43% 96.06% 91.19% 95.43% 92.01% 90.51% 95.22%
KHAGAUL 84.56% 95.58% 94.62% 97.58% 89.69% 92.20% 98.97%
PATNA CENTRAL 91.67% 94.60% 89.89% 94.61% 96.82% 87.86% 95.58%

KUMHRAR 91.16% 96.52% 95.27% 94.51% 97.40% 94.12% 98.28%

Legends Abbreviation / Definition:
Threshold for each KPI are considered as per TRAI guidelines CSSR (benchmarkos) : CallSetup Success Rate
Current Drive: Septen2@d6 BCR (benchmark3%): Blocked CaRate
: CDRbenchmare2%): Call Drop Rate
oo RAQUA (benchmeBe). 26 (RAQual <=5, 36 (S0SdBre), COMA (RERS)
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Detailed Analysis of
Operators

High RLT

Operators

A Radid.inkTimeouRL Tndicatesiowlongthecallcan

sustainduringpoor qualityd Higherthe valuethe Airtel LEO LIS Db e
longeit willsustainhecall) Aircel 90.16% 9.84% 2.58% 2.87%
Vodafone 100.00% 0.00% 1.10% 1.10%
A If Radid.inkTimeoutf> 40is considereith RLE=40 y 100,005 00000 oot o
for AirceRG, the CallDropRatewouldbe highethan ea Rt Rl 2 2
thecurrentalldroprate.58%. BSNL 100.00% 0.00% 3.35% 3.35%
Telenor 100.00% 0.00% 2.22% 2.22%
Legends : - Abbreviation / Definition:
Threshold for each KPI are considered as per TRAI guidelinegssg (benchm——_ﬂe%) : CallSetup Success Rate
Current Drivigeptember 2016 BCR (benchmar3%): BlockeCall Rate

oo RoQualy (e & (ReQual <=
ARSIl HOLMER Y S16 5SS CHR UTeD Good RxQuality (benchrid#6): 2G (RxQual <=5), 3G (EQEdBm), CDMA (FER <=4%)

5
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Detailed Analysis of
Operators
Aircel 2G hol
(CDR 2.58%, BCR 3.59% RxQuality :86.49%) eI Sl
# call blocks 13
A Poomualityof networls clearindicatiorof highcallblockrate # call drops 9

KhagayPatnaCentralKumhraarethekeycontributedreaof
highblockrate

A Mostof the calls are blockeddue to SDCClaccesdailure
SDCCHropand TCHcces$ailure

A AircePGhavingpooHOSRswell

Airtel 3G
(CDR 2.04%,BCR 5.77%

Highlightedreadpanap Rest of
A DanapuCantt Patna Central daamhrar are the key contribU R s Cantt Patna Central | '~ °

areaofblocked calls. Kumhrar
A Most of thealls are blocketRGmode due ®DCCHccess

. # callblocks 18 0
failureand SDCGQitop
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

oo ity b S
EREIoRHon SN E BENCRIIES Good RxQuality (benchmed®6): 2G (RxQual <=5), 3G (EAE0Bm), CDMA (RER%)
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Detailed Analysis of
Operators
Highlighted
BSNI3G Parameter argzrsﬁrztlna Rest dPatna
(CDR 12.58%, Coverage 47.01% Kumhrar

# call drops 31 8

A Patna Central afdmhraare the key contributed areas of dropped
calls. Dropped Calls in these areas are 79.49% of total dropped calls in
all areas.

A Poor coveragenetwork is clear indication of high call drop rate.

A Due to poopveragef BSNL 3G netw6ek32%alls are i2G

mode
BSNI2G Highlighted
(CDR 3.35%,Rx Quality: 92.78%,HOSR 78.17% Seraiaer | ERRLEIERL e o

Cant& Patna
Centrdl

# call drops 10 2

A DanapuCantndPatnaCentradre the key contribaeess of
droppedalls. Droppéchlls in these areas8&®.83% of total
dropped calls in alkas. Highlighted

A Patnaentral and Kumbhrar are key contributed laigitookrate. Parameter

A Most of thealls are blockdde to SDC@Ecessailure SDCCétop
andTCHaccessailure.

# callblocks 10 1
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

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%)
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Summary & Highlights

Most of the operators failed to meet the Call DyepcRatarkf <=26,except Airtel 2{@ea
2G RelianceG and Vodafone 2G.

Fig6.Call Drop Rate

Fig6. Call Drop Rate (%)
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Keighlights

A Moswbftheoperatorfailedto meetheCallDropratebenchmarf <=2% excephirtelG,Idea2G,Relianc8G
andvVodafon2G

A 3G networlof BSNLhaveCallDropRatesn the rangeof abovel0% Thehighdropratefor operatois clear
indicatiomfurgenheedfimprovemenmntordetodeliveareasonablevelofservices

A Allareain PatnaCitylaggingn calldropbenchmarwitha smallmarginsotheoperatoraeecdo focusontheir
qualityofservicethancurrentlisbeingorovided
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5. Appendix

Ancillary Details
Table of Contents in Appendix

|. Benchmarking KPI Details

ll. Coverage Details

lll.Receive (Rx) Quality Details

IV CiLeveRanking and KPI details

V.CityLeveKPI details
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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

FomeasuringoiceggualityRxQuaamplesna scalegfromO to 7 forGSMoperator€scNdromO 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%

Coverage % Accessibility % Retainability % Mobility % Rx Quality %

m Aircel 2G 89.87% 96.41% 97.42% 94.65% 86.49%
m Aircel 3G 76.79% 97.39% 96.64% 99.14% 96.88%
m Airtel 2G 97.63% 96.96% 99.72% 97.73% 93.63%
m Airtel 3G 90.44% 94.23% 97.96% 99.78% 98.78%
uBsnl 2G 98.35% 97.02% 96.65% 78.17% 92.78%
mBsnl 3G 47.01% 98.10% 87.42% 97.78% 93.25%
m|dea 2G 94.35% 99.73% 99.73% 98.41% 95.04%
m Reliance 3G 53.82% 98.04% 98.00% 99.94% 95.44%

Telenor 2G 89.28% 98.36% 97.78% 95.42% 91.32%
= Vodafone 2G 87.41% 98.64% 98.90% 98.89% 96.93%

10
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3. Coverage Details

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

Telenor 2G 89.28%

Vodafone 2G 87.41%
Operators not meeting benchmark

m-951t0-120dBm -851t0 -95 dBm m-75t0 -85 dBm m0 to -75 dBm

areasfollows
Coverage Rate S,
e 50,5701 Coverage Distribution
Irce . (1]
0, R I I —
Aircel 3G 76.79% 100.00% o ] ]
0,
Airtel 2G 97.63% 75.00%
50.00%
Airtel 3G 90.44%
25.00%
Bsnl 2G 98.35%
| B2 | 6 0.00% . N B 3
Bsnl 3G 47.01% « ® S ® < @ Q @ o °
' g 3 § T T 7 § & g 5§
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o [
Reliance 3G 53.82% x S
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3. Coverage Details
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Ancillary Details
4. Receive (Rx) Quality Details

For measuring voice quality, RxQual samples on a scale from 0 to 7 for GSM operators, EcNo for 3G ope3ators on a
dBm and Frame Error Rate (FERSs) for CDMA service providers are measured. As p@utiayigdsamn®SoRG SM
operators, EcNo-£5 dBm and betw@4%FER value for CDMA operators FERSs is considered to be good, where as quz
this benchmark is considered to be bad. The benchmark should@84ally be >

86.49%
96.88%
93.63%
98.78%
92.78%
93.25%
95.04%
95.44%

91.32%
96.93%

00050
B o5 (163%6) s6a0%)

ASHAMARCET

s Yy Ak

0 4q0.Adive Bl ()
0t () (1)
1 FsMa (1400 66m%)

R e

AAMARGT

Rx Quality Distribution

100.00%
75.00%
50.00%
25.00%
0.00%

m RxQual 6 to 7, EcNo <-15 dBm, FER ®RK¥@ual 0 to 5, EcNo >=-15 dBm, FER

Aircel 2
Aircel 3
Airtel 2
Airtel 3
Bsnl 2G
Bsnl 3G
Idea 2G
Reliance 3
Telenor 2
Vodafone 2
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