TRAI Audit Wireless
Report for
Maharashtra & Goa
Circle

QE March 2016

Prepared by:

(E%

Submitted to:

.
D

‘rf'_refﬁ



TRAI Audit Wireless Report for Maharashtra & Goa Circle

1 TABLE OEONTENTS

2 [ 01170 o [ ox 1T ] o PO PP PP PP PPPPRPPPRN 8
2.1 Y o To 11 I A PR 8
2.2 (0] [=Tod 111 PO PP PP PUPPPPUPRRTN 8
2.3 LO701V /] =T PP PTPPRP 9
2.4 FramEWOIK USEQ.........ooiiiiiiiieiiei ettt ettt nr e nn e e n e nnne e e 9

A R o |V L= oo g £ PPRRRRS 10
S W VY - Y 1 o PSR 24
2.4.3  VOICE DINVE TESIZ 2G & 3G iiiiiiiiie ettt ettt ettt e et s 27
2.4.4  Wireless Data Drive TeSIZ 2G & 3G.....ccoiiiiiiiiiee ittt e 31
2.5 Operators Covered 2G and 3G.......cooiiiiiiiiiee ittt e ettt e e sebe e e s sbb e e e sb s ane 35
2.6 Colour Codes t0 read the FEPOM.......cicuiii ettt et et e st e et e e e snbeeeessbee s e 35

I O 41 o= | [ To [TV 1= SRR 36

4 EXECULIVE SUMMAIY2G. .. .uiiiiitiieeiteeee ittt ettt e e sttt e e e sttt e e sabe s a1kt e e 11 ke e e e sbbe e e e ats e e st et e e ambeeeesbneeeane 38
4.1 PMR Dataz 3 Months- Consolidated fOr 2G..........ccuviiiii i e sieee e e e enaaeeee s 38

4.1.1 PMR Data- Januaryfor 2G.........ccuvviieeiiiiiiiiiiisne e eeseseceev e nsnnnsnsnnnsnseesesssesssmmeneee e 40
4.1.2 PMR DatazFebruary for 2G.........ccoiiiiiiiiiiiimee et 40
4.1.3 PMR Data- March fOr 2G ......coouuiiiiiiiiiiiie ettt 41
4.2 3 Day Dataz Consolidated fOr 2G.........oouuiiiiiiiiiiiii ittt ettt e 42
4.2.1 3 Day Data- JANUAIYTOT 2Gi...cccoiiiiiiiee ittt ettt ettt e e e e st e e e e e s e 43
4.2.2 3 Day DatazFebruary fOr 2.ttt e 44
4.2.3 3 Day Data- March for 2G ...ttt s B
4.3 PMR Dataz 3 Months- Consolidated fOr 3G..........coouiiiiiiiiiiiiime e 45
4.3.1 PMR Data- JANUAIYTOr 3Gu....cocuuiieiiiiieiiiiie sttt ettt et e st e st e e sbe e e e sabeeessireee e e 46
4.3.2 PMR DatazFebruary for 3G.......cccoiiiiiiiiie e DO
4.3.3 PMR Data- March fOr 3G.......ccciiuiiiiiiiiiiiiit ottt ettt 46
4.4 3 Day Dataz Consolidated fOr SG.......cuui ittt ettt e e e e enb e e 47
4.4.1 3 Day Data- JanUAryfor 3Gi.......oocuueiiieiiiiiiis et e et e e itree e e snreeee e e s 48
4.4.2 3 Day DatazFebruary fOr 3G........iciiiiiiiei e iiiimmeeee e e s s see e e e s et arr e e e e s enraen e A8
4.4.3 3 Day Data- March for 3G .......oueeiiiiiiiiie et e e e e seieer e e s s e s ennnteeeeesennnnneeesmmme e e e s 48
MR | [erecr e ey ey



TRAI Audit Wireless Report for Maharashtra & Goa Circle

4.5 Wireless data PMR & 3 Day Livg Consolidated for 2G...........ccceviivvieee e e s eseieee e e e siiieeee e 49
4.6 Wireless data PMR & 3 Day Livg Consolidated for 3G.........ccccceeviivviieee s s eseieeee e e s siiieeee e 50
4.7 Live Calling Data- CONSONUAEM. ..........coueiiiiiiiie ittt 51
4.8 Billing and customer care- CoNSONAALEd ............cooiiiiiiiiiie i 52
4.9 Inter Operator Call Assessment- CoNSOAAtEd ..........c.eeiiiiiieiiiiiee e e 53
4,10 PMR comparison with IMRB and Operators data 2G............ccveveeeiivvvimmmeeeesssiieeeeeesenseeeess o 54
4,11 PMR comparison with IMRB and Operators data 3G...........cccvveeeeeiiivvimmmeeeeesrineeeessenseneess o 55
LI O 11 o= | 1T [TV 1SR 56
6 Parameter Description& Detailed Findings- Comparison Between PMR Data, 3 Day Live Data and
Live CalliNg Data fOF 2G......ueiiiiiiieiiiiee ittt ettt ettt s e+ 4t e 2t e+ ekt £ 2+ 2ttt a2t e e 58
6.1 BTS AcCUmMUIAtEd DOWNTIME......ciiiiiiiiie ettt 58
6.1.1 Parameter DESCIPUON.......uiiiiiiiiiie e e et e e e e e st s e e e e e e s eeeeeeees 58
6.1.2 Key FiNdiNgS- CONSONUALEM...........eiiiiiiiiiiiii ittt 59
6.2 Worst Affected BTS dU@ 10 QOWNTIME.......ocuuiiiiiiiiiiiie ettt 62
6.2.1  Parameter DESCIIPTION ... ..uii ittt ettt ettt ettt et s st e e et e 62
6.2.2 Key FINdiNgSZ CoNSOlIAated............cooiiiiiiiiiet st r e e e e aaaaeaee e e e s e s aeeas 63
6.3 Call SEt UP SUCCESS RALE........uuuiiiiiiiiieieie s teteeeeeeeeetaaaeae e e e s s e e aaaeaaaaaesesasaasnssss e ennnnnnes 65
6.3.1 Parameter DESCIPUON......uuiiiieiiieie et e e e e st e e e e e e st ee e eeees 65
6.3.2  Key FiNdiNgs- CONSONUALEM. ..........oiiiiiiiiiiiii ittt 66
6.4 Network Channel Congestion Paging Channel /TCH Congestion/POlL............ccccooveeenuvesine. 68
6.4.1  Parameter DESCIIPTION . ... ..uii ittt ettt ettt ettt et s st et st 68
6.4.2 Key Findings- SDCCH/Paging Channel Congestion (Consolidated)...........cccccccceeeeeeiiivmn. 69
6.4.3 Key Findingsz TCH Congestion (Consolidated)...........cccvvveeeeeeiiiiismme e e 72
6.4.4 Key Findingsz POI Congestion (Consolidated)z Average of 3 months........cccccccevvvveeeen 74
6.5 (O 1|l B o] o I 2 - 1= PP PP PP 78
6.5.1  Parameter DESCIIPLION . ... ..uii ittt ettt ettt ettt ettt eab et s b et 78
6.5.2 Key FINdiNgS- CONSONUALEM. ..........uiiiiiiiiiiiii ittt 79
6.6 Cells having greater than 3% TCH ArOpP........cueiiiiuiieiie et e et e e et e e e e eaeeeeeeeeas 81
6.6.1  Parameter DESCHIPUION..........ueiiii ettt ettt e ettt e e e e e st e et e e e s eans e e e e e e e enned 81
6.6.2 Key FiINdiNgS- CONSONUALEM. ..........veiiiiee ittt ettt e e e e e e e 82
6.7 VOICE QUAIMY ...ttt ettt ettt e+ 4 ekttt e+ 44ttt e a2 e e e et e e e e e s e 84
IMRB |\ezech il

|||||||||||

\ Telecom Regulatory Authority of India
(15/150 90012008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

A R == T 4 1= (=T =T ox ] o] 1o} o SR 84
I A (= YA 1 o [ o OSSO 85
7  Parameter Description & Detailed Findings- Comparison Between PMR Data, 3 Day Live Data and
()Y O 11T a T = = i (0] T USRS 87
7.1 NOAE BS GOWNTIMIE......eiiiiiieietee etttk b et s s e e nes 87
7.1.1  Parameter DESCIIPLION ..cciuiveeiee e e ciieee e e e st e e e e e st e e e e s sttt e e e e s e snstaeeeeesnsssssme e e e e e snnnees 87
7.1.2 Key FIndings- CoNSONAALEM...........uuuiiieeiiiiiie s e st e e e e e s e e e s st e e e e e e snaan e e e e s e 88
7.2 Worst affected Node BS due t0 dOWNLIME.........cueiiiiiiieiiiee e 91
7.2.1  Parameter DESCIIPTION . ......uii ittt ettt sttt ettt sb e e st e eb e e 91
7.2.2  Key FINdINGSZ CONSONAAIE. ........eiiiiiiiiiieie ittt 92
7.3 Call SEt UP SUCCESS RAIE.........eiiiiiiiiiiiiie sttt ettt sttt e e bt e e sab e e s e e e nbneee e 94
7.3.1  Parameter DESCIPUON......uuiiiiiiiieie e e e et e e e e st e e e e e e st aeneeeeees 94
7.3.2  Key FINdings- ConSONAated.............cooiiiiiiiie st r e e e e e e e aaae e e e e s e s aeeas 95
7.4 Network Channel Congestionr RRC Congestion/ Circuit Switched RAB Congestion............ 98
T7.4.1  Parameter DESCIIPTION ... ..uii ittt ettt ettt ettt et e s eab e e et e e 98
7.4.2 Key Findings- RRC Congestion(Consolidated)...........ccoocueviiiiieiimmiee e 100
7.4.3 Key Findingsz Circuit Switched RAB Congestion (Consolidated)............ccccovcvveeiiiei e 102
7.4.4 Key Findingsz POI Congestion (Consolidated)z Average of 3 months........ccccccceeeeelul 104
7.5 Circuit Switched VOICE DIOP RALE.......uuuiiiiiiiieieieee ettt ae e e e 108
7.5.1 Parameter DESCHPUON.......uiiiiiiii et e ettt e e e e e e e e e s e e eeeeeeees 108
7.5.2  Key FINdiNgS- CONSONUALE. .........oeiiiiiiiiiiie ettt 109
7.6 Worst affected cells having more than 3% Circuit Switched Voice Drop Rate...........c.ccc..c.... 111
7.6.1  Parameter DESCIIPLION . .....eiiiitiieiiiie ettt ettt ettt et e e et aab e e st et 111
7.6.2 Key FINdings- Consoldated............ccocuiiiiiiiiiii ittt e e e e e e e e e e e e e e e e e ee s 112
7.7 Circuit SWItCh VOICE QUALILY ...ttt e e e e e e e e e e e e e e e e e e e e s e s e s s e e 114
7.7.1  Parameter DESCIPUON ... ..uuiiiiiiiiei e e et e ettt e e e e e e s ee e eee s 114
T.7.2  KEY FINOINGS. ..t tttieiiittiie ettt ettt e ettt e+ 4kttt 424 o4 anb e et e e+ st s kbt e e e a4 e nmbb e e e e e e e 115
8 Parameter Description & Detailed Findings- Wireless Data Services (2G)........ccocevrveeeiieeesmennnn 117
8.1 JANUATY ...ttt ettt ettt e et e oo oo o444+ 4+ 444ttt et s s e s e €t £ £ £ £ £t £ttt e e £ e e e e ettt e e e e e as 117
8.2 =T o] (U= Y PP 118
8.3 Y =T o o RO TP PP P PP PPPP PP 119
IMRE | (erear e e iy



TRAI Audit Wireless Report for Maharashtra & Goa Circle

9 Parameter Description & Detailed Findings- Wireless Data Services (3G)........cccvvereevrivvvermmmenn. 120
9.1 JANUATY ...ttt ettt sttt ettt et e e e e e e o444 e s s+ 2245444444 aab e bttt s sk ekt £ £t £ £ £t et e e e e e e e e e e e e 120
9.2 FOIOMUAINY ...ttt n et e et 121
9.3 Y =T ol o PP P R PPRPTPRPTRN 122

10 Parameter Description and Detailed Findingsz Non-Network Parameters...........cccccocevvveeees v nns 123
10.1  Metering and billing Credibility ... 123

10.1.1 Parameter DESCHIPION. ........utie ittt ettt ettt e e et et e s esbe e e s e e e 123
10.1.2 Key Findingsz Metering and billing credibility (Postpaid) ...........cccovvveeiiiivimmmeneeeeeeens 125
10.1.3 Key Findings- Metering and billing credibility (Prepaid) ..........cccoocveiviiiiiiv e e e, 125
10.2  Resolution of Billing/ Charging CoOmMPIaintS ...........ccccuiireeiiiirimmmeee e e seieee e e e s seee s e e e snnenees 126
10.2.1 Parameter DESCHIPHON. ........utii ittt ettt ettt e e anb e e e e s e e 126
10.2.2 Key FINdiNgS WIthin 4 WEEKS .......ooiiiiiiiiiiii ittt e 127
10.2.3 Key FINdiNgS WIthiN 6 WEEKS.......cocuiiiiiiiiiiiiiiee sttt ettt e e 127
10.3  Period of Applying Credit/WAVIET ..........ccooiiiiiiiciiivm sttt e e e e s s saeeeeeaaaaaaaeeaeeasseam 129
10.3.1 Parameter DESCIIPLON. . ........iiii e e e e e e e et e e e e ee e e e e e e e e e e e s 129
10.3.2 KEY FINAINGS ..ttt ettt e e e e e e s e e e e e e e e aaaaaaaeeeeas 130
10.4  Call Centre PerforManCEeIVR .......ocuiiiiiiiiiiiiii ettt ettt et 131
10.4.1 Parameter DESCHIPHION. ........uiii ittt ettt ettt e ssbe e e s e e 131
10.4.2 (NG T o 1 o PP PR PP PP 131
10.5 Call Centre PerformanceVoiCe t0 VOICE..........ccuieiiiiiiriieiimsieeesiee st e 132
10.5.1 Parameter DESCIIPLON...........ccii i e e e e et e e e e e e e eaaee e s e e e e eeeas 132
10.5.2 KEY FINAINGS .ttt sttt e e et e e s e e e e e e e aaaaaeeeeenas 133
10.6  Termination/ClOSUIE OF SEIVICE.......c.uuiiiiiiiiiiiet ettt sttt et e bt 134
10.6.1 Parameter DESCHIPHION. ...ttt ittt ettt ettt ettt sb e e e snb e e s e e 134
10.6.2 KBY FINAINGS ...ttt ettt e ettt et e e e e e 134
10.7  Refund Of DEPOSItS AftEr ClOSUIE.....ccouiiiiiiiii ittt sttt e e sabe e s 135
10.7.1 Parameter DESCIIPLION. ... ...ciii ittt e et e e e st e e e e e s nbbe e e s s e e e e ennes 135
10.7.2 KBY FINAINGS ... ettt ettt e 42kttt a2 4o et e s a2 22 bt ee e e e e e ennre e 135

11 Detailed FINAINGS - DIHVE TESE DALA........ciiiiiiiiiiiiiee ittt e e e e e e sbbre e e e e e e nbeee e ee s 137

11.1  Operator ASSISted DIiVe TESH- VOICE ....ccieiiiuiiiieaiiiitiiet ettt e ettt e e st e e e e e e ennaaeeae s 137
IMRB |\ezech il

|||||||||||||

Telecom Regulatory Authority of India
(15/150 90012008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

1111 AHMEDNARGAR SSA . .ottt ettt et e e e sb e e e e s e 138
11.1.2 SATARA SO A ittt ettt ettt e e e b ————— e e s ra e e e e e 145
11.1.3 SOIAPUI SSA. ..ttt ettt a ettt n et nbn e nne s 152
11.1.4  AUraNgabad SSA. ... ittt b et 159
11.15 JAINA SSA. .ot ———— et e e ettt e et e n ittt e e e e e ttteeeee e s 166
D2 AN 4] To) U (=7 0] g 1Yo ] o F= L 1= o 25 R SS 173
12,1 NetwWork AVAITADIIILY ........ooiiiiiieiiiie ettt ettt et e eneee 173
12.2  Connection Establishment (ACCESSIDIlILY) .......cooviiiiiiieiiiie e 174
12.3  Connection Maintenance (Retainability) ............cooueiiiiiiiiimmmeee e 175
D2 Y Lo oo [ U =11 Y/ S 176
D2 S T @ ]I o o =3 1o o PP EEEEURRSRRR 177
13 ANNexure Z CoNSONAAIEA-3G..........uuiiiiiiiiiiiii et e et e e e e e e e e e e et e s e e e e e e e et e s s s s e naneeee s nnnnnenrnnnnen 178
13.1 NetWork AVAITADIIILY ........ooiiiiiie ittt e bbbt e e e sareeeee 178
13.2 Connection Establishment (ACCESSIDIlILY) .......ccccoceeeiiiiiiiiieee s e e e e e e e e e e e eaeae s 179
13.3 Connection Maintenance (Retainability) ............cooooiiiiiiiiiiimm e ee e e ee e 180
R 0 Y o TTo = o 1= 1Y/ EERSR 181
135 POl CONQGESHON. ...ttiiiitiie ettt ettt ettt et e e ettt e ekt e e e abe e e e en bt e £ s e e e bt e e e enbe e e e nnes 182
14 ANNEXUIE ZCUSTOMET SEIVICES ..cciuteieitteeeiutiee e st e e stteeeateeeesabeeeesam e e e sh bt e e e bbeeesabseeess e e e e sebeeeaaes 183
14.1  Metering and billing Credibility ... e — 183
I O U 11 (o] [T G O T T PP TP 186
14.3  Termination / ClOSUIE Of SEIVICE........uiiiiiiiiiiiie ettt 188
14.4  Time taken for refund of deposits after CIOSUIE...........cooiiiiiiiiiii i 188
14.5 Live Calling Results for Resolution of Service REQUESES..........occueiiiiiiieimeeee e 189
14.6  Live Calling Results for LEVEl 1 SEIVICES..........cociiiiiiiiiii e e et e e s asaeeeeeaeaaaeeas 189
14.7  Level 1 Service CallsS MAUE. ........cuiiiiiiiii ittt nr e e e s e e 190
15 COUNEET DEIAIIS.....coviiiiiriie ettt ettt e st e e e e e e e et et e ean e e e e 206
15.1.1 L T2 1Yo o PP PPPPPPUPRPN 208
15.1.2 NSN (Nokia Siemens NEIWOIKS) ......cooii ittt e e 210
15.2  BIOCK SCheMALIC DIBQIAMIS. ... .uuiiiieiiitieiiee ettt e e e ettt ee e e e st st e e e e s abbe e e e e e e sasbe e e s e e e e e e nnne 211
15.2.1 EFICSSON ...ttt bttt s 211
IMRB |\ezech il

|||||||||||||

\ Telecom Regulatory Authority of India
(15/150 90012008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

15.2.2 NSN (Nokia Siemens NEIWOIKS).......ccciiiiuiiereiicivmmeee e e e s s ee e e s e s s esraae e e e e e nnneees 212
16 ANNEXUIE ZJANUAIY2G ... uuueeiiiieieeeeeeeeeeesesmmeeeeeeesaaaaaaaaesessssssammmeeeeesesesssasaasssssssss i nsssssssssssssnnnenenees 2B
17  ANNEXUIE ZFEDIUAIY-2G. ... .ottt ettt ettt s e e s 218
18 ANNEXUIE ZIMAICH-2G.....cii ittt ettt ettt e e e ettt e sttt et e et e e e bt e e nane s 223
19 ANNEXUIE Z JANUAIY-3G...ciiiuiiiiieiieeeiee ettt e e e ettt eeet e s s s s e e s s e a4 e e e e e et e e e e ee b bas e e e st e b eebann e e e e s 228
20 ANNEXUIE Z FEDIUAINY-3G. ... ittt ettt ekt s ettt ettt e e s 233
A N 0 1= (U | (=T 1Y =T (o e TSSO 238
A A o] o (=AY =i o] o O TSP U PP PPPPPTRPPPPTTRPPPR 243
~R
IMRB | (7 e

Telecom Regulatory Authority of India
A\ (1S/1S0 9001-2008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

2 INTRODUCTION

2.1 ABOUT TRAI

TRAI's mission is to create and nurture conditions for growth of telecommunications in the country in a
manner and at a pace that will enable India to play a leading role in the emerging global information
society. One of the main objectives of TRAI is to provide a fair and transparent policy environment
which promotes a level playing field and facilitates fair competition.

In pursuance of above objective, TRAI has been issuing regulations, order and direegs to deal with

the issues or complaints raised by the operators as well as the consumers. These regulations, order and
directives have helped to nurture the growth of multi operator multi service - an open competitive
market from a government owned monopoly. Also, the directions, orders and regulations issued cover a
wide range of subjects including tariff, interconnection and quality of service as well as governance of
the Authority.

TRAI initiated a regulation - The Standard of Quality of Service of Bas Telephone Service (Wireline)
and Cellular Mobile Telephone Service regulations, 2009 (7 of 2009) dateBbecember20, 2009 and
Quality of Service of Broadband Service Regulations, 2006 (11 of 2006) datedtober 6, 2006 that
provide the benchmarks for the parameters on customer perception of service to be achieved by service
provider.

In order to assess the above regulations, TRAI has commissioned a third party agency to conduct the
audit of the service providers and check the performance of the operatoren the various benchmarks
set by Telecom Regulatory Authority of India (TRAI).

2.2 OBJECTIVES

The primary objective of the Audit module is to-

1 Audit and Assess the Quality of Services being rendered by Basic (Wireline), Cellular Mobile
(Wireless), and Broadband service against the parameters notified by TRAI. (The parameters of
Quiality of Services (QoS) have been specified by in the respective gelations published by
TRAI).

1 This report covers the audit results of the audit conducted for Cellular Mobile (Wireless)
services inMaharashtra & Goacircle.

® G
P’
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2.3 COVERAGE

The audit was conducted inMaharashtra & Goacircle covering all the SSAs (Secondar$witching
Areas).
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°
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2.4 FRAMEWORK USED

Audit Actvities
I : 1
PMR Reports Drive Test Live Calling

== Billing Complaints
mee]  Operator Assisted
_

Monthly PMR
3 Day Live
Data
Service
-
—
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2.4.1 PMR REPORTS

22.4.1.1 SIGNIFICANCE AND MIBDOLOGY

PMR or Performance Monitoring Reports are generated to assess the vario@@uality of Service
parameters involved in the mobile telephony service, which indicate the overall health of service for an
operator.

The IMRB auditors inform the operators about the audit schedule in advance.
Accordingly, the auditors visit the operator premises to conduct the audit.

$00ET C 42!) AOAEOh OAx AAOA EO A@Od
exchange/ OMC/ customer service center/ billing center etc. by the IMRB auditor
with assistance from the operator personnel in order to generate PMR reports
(Network/ Billing /Customer Service etc).

All the calculations are done by IMRB auditors to generate a new PMR report fro
that raw data.

The newly generated PMR reports are then taken in hard copy, duly signed by the
competent authority of operators. IMRB auditors also sign the same report.

The PMR report for network parameters is taken for each month of the audit quarter and is extracted
and verified in the first week of the subsequent month of the audit month. For example,January2016
audit data was collected in the month of February2016

The PMR report for customer service parameters is extracted from Customer Service Center and verified
once every quarterin the subsequent month of the last month of the quarter. For example, data for
quarter ending March2016(* & - Ydwddicollected in the month of January2016.

4EA OAx AAOA A@OOAAOABuséE®icreate PRRAIOATAIVE@thred thdr@atd. | O

e Monthly PMR (Network Parameters& Wireless Data Serviceyz 2G & 3G
e 3 Day Live Measurement Data (Network Parameter& Wireless Data Serviceg 2G & 3G
e Customer Service Data

Let us understand these formats in detail.

J
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12.4.1.2 MONTHLY PMRBG

This involved calculation of the various 2G Quality of Service network parameters through monthly

Performance Monitoring Reports (PMR).The PMR reports weregenerated from the dataextracted from

I PAOAOT 06 O MR8 prdsehtativelithQrie Assisance of the operatoratOEA T PAOAOT 06 O
premises for the month of January February and March2016The performance of operators on various

parameters was assessed against the benchmarks. Parameters include

Network Availability

PBTS accumulated downtime
PWNorst affected BTS due to downtime

Connection Establishment (Accessibility)

FCall Set Up success Rate (CSSR)

Network Congestion Parameters

ESDCCH/Paging Channel Congestion
ETCH Congestion
#Point of Interconnection

Connection Maintenance

FCall Drop rate
PNorst affected cells having more than 3% TCH drop

Voice Quality

% Connections with good voice quality

All the parameters have been described in detdialong with key findings of the parameters in section5
of the report. The benchmark values for each parameter have been given in the table below.

< 2
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22.4.1.3 AUDIT PARAMETERNETWORRG

Let us now look at the various parameters involved in the audit reports.

Network Related

Network Parangters - 2G

Parameter Category Parameter Benchmark
o BTSs Accumulated downtime (not available for service) KoOH?
Network Availability - 5
Worst affected BTSs due to downtime X ooHR
Connection Call Setup Success Rate (within licensee's own network) X Py
Establishment SDCCH/ Paging Chl. Congestion (%age) KoM
(Accessibility) TCH Congestion (%age) T
Call Drop Rate (%age) X ooH2
Connection Worst affected cells having more than 3% T@iép X0
Maintenance p - - . -
(Retainability) Y%age of connection with good voice quality X Py
Point of Interconnection (POI) X nodp

IMRB elech
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12.4.1.4 MONTHLY PMBG

This involved calculation of the various 3G Quality of Service network parameters through monthly

Performance Monitoring Reports (PMR).The PMR reports weregenerated from the dataextracted from

I PAOAOT 06 O MR8 (pgrdséhtativelvithQlie Assistance of the operatoratOEA T PAOAOT 06 O
premises for the month of January February and March2016The performance of operators on various

parameters was assessed against the benchmarks. Parameters include

Network Availability

ANode Bs accumulated downtime
PWNorst affected Node Bs due to downtime

Connection Establishment (Accessibility)

FCall Set Up success Rate (CSSR)

Network Congestion Parameters

PRRC Congestion
FCircuit Switched RAB Congestion
#Point of Interconnection

Connection Maintenance

FCircuit Switched Voice Drop rate
PWorst affected cells having more than3% Circuit switched Voicedrop rate

Voice Quality

% Connections with good Circuit Switched Voice Quality

All the parameters have been described in detail along with key findings of the parametern section 5
of the report. The benchmark values for each parameter have been given in the table below.
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2.4.1.5 AUDIT PARAMETERNETWORRG
Let us now look at the various parameters involved in the audit reports.

Network Related

Network Parameters 3G
N Node Bs downtime (not available for service) KoHE

Network Availability - -

Worst affected Node Bs due to downtime KoM
Connection Call Setup Success Rate (within licensee's own network) X p
Establishment RRC Congestion Koo
(Accessibility) CircuitSwitched RAB Congestion XM

Circuit Switched voice drop rate XKoo
Connection Worst affected cells having more than 3% Circuit switched voice drop X o
Maintenance rate
(Retainability) %age of connection with good circuit switched voice quality X dp

Point of Interconnection (POI) 0.5%

22.4.1.6 MONTHLY PMRWIRELESS DATA SERSI@G & 3G)

The PMR report for wireless dataservice(2G and 3G) § extracted at the opeator premises and verified
every month of the quarter. This includes three parameters
U Services Activation/ provisioning:-! AOEOAOQETT AT T A xEOEET 1 EI
i PDP Context activation successrate0 $0 #1 1 OA@0 AAOEOAOQEIT 00
i DropRate:$O1 B 2A0A N ir

> O

O
AAA

22.4.1.7 AUDIT PARAMETERSIRELESS DATA SERSIQRG & 3G)

Service Activation Activation done within 4 hours X  pj

PDP Context activation success rat{ PDP Context activation success rate X P

Drop Rate Drop Rate Xoopd
14 S ¥
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22.4.1.8 POINT OF DATA EXTRWIN

The data is extracted from a terminal/computer connected to OMCR& OSS on the operator network.
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52.4.1.9 STEP BY STEP AUIRDEEDURE

The key steps followed for extraction of reports at the operator premises are given below.

Tender document and latest list of licensees as per TRAI are taken as a reference
document for assimilating the presence of operators. The wireless operators are then
contacted for the audit.

Audit formats and schedule is shared with the operators in advance. Details include day
of the visit and date of 3 day data collection and other requirements.

IMRB auditors visit the operator's server/exchange/central NOC to extract data from
operator's systems. Operator personnel assist the auditor in extraction process.

The extracted data is validated and verfied by the IMRB auditors.

IMRB auditors then prepare a PMR report from the extracted data with assistance from
the operator.

IMRB auditors validate the values with raw data and also provide their comments,
wherever required.

The final audit or PMR sheet is signed by the operator person ircharge along with
authorized stamp.

Data has been extracted and calculated as per the counter details provided by the operator§he details
of counters have been provided in section 8.15 of the report. The calculation methodology for each
parameter has been stated in the table given below.

s T 2
=N o
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é2.4.1.1OCALCULATIONETHODOLOG(YNETWORK PARAMETERS 2

Parameter

Calculation Methodology

BTS Accumulated Downtime

Sum of downtime of BTSs in a month in hours i.e.
total outage time of all BTSs in hours during a month
/ (24 x Number of days in a month x Number of BTSs
in the network in licensed service area) x 100

Worst Affected BTS Due to Downtime

(Number of BTSs having accumulated downtime
greater than 24 hours in a month / Number of BTS in
Licensed Service Area) * 100

Call Setup Success Rate

(Calls Established / Total Call Attempts) * 100

SDCCH/ Paging Channel Congestion

TCH Congestion

SDCCH / TCH Congestion% = [(A1 x C1) + (A2 x C2)
E888E j!1 @ #1 Qe T j!Y E

Where:

Al = Number of attempts to establish SDCCH / TCH
made on day 1

C1 = Average SDCCH / TCH Congestion % on day 1
A2 = Number of attempts to establish SDCCH / TCH
made on day 2

C2 = Average SDCCH / TCH Congestion % on day 2
An = Number of attempts to establish SDCCH / TCH
made on day n

Cn = Average SDCCH / TCH Congestion % on day n

POI Congestion

0/) #11TCAOOEITT K yi !y
xCn)]/j 'Y E !''& E8S8E '1qQ
Where:

Al = POl traffic offered on all POls (no. of calls) on
day 1

C1 = Average POI Congestion % on day 1

A2 = POl traffic offered on all POIs (no. of calls) on
day 2

C2 = Average POI Congestion % on day 2

An = POI traffic offered on all POIs (no. of calls) on
day n

Cn = Average POI Congestion % on day n

Call Drop Rate

Total Calls Dropped / Total Calls Established x 100

Worst Affected Cells having more than 3%
TCH drop

Total number of cells having more than 3% TCH drop
during CBBH/ Total number of cells in the LSA x 100

Connections with good voice quality

No. of voice samples with good voice quality / Total
number of samples x 100

IMRB . elech
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é2.4.1.11CALCULATIONETHODOLOG(YNETWORK PARAMETERS 3

Parameter

Calculation Methodology

Node Bs Accumulated Downtime

Sum of downtime of Node Bs in a month in hours i.e.
total outage time of all Node Bs in hours during a
month / (24 x Number of days in a month x Number
of Node Bs in the network in licensed service area) x
100

Worst Affected Node Bs Due to Downtime

(Number of Node Bs having accumulated downtime
greater than 24 hours in a month / Number of Node
Bin Licensed Service Area) * 100

Call Setup Success Rate

(RRCEstablished / Total RRCAttempts) * 100

RRC Congestion

Circuit Switched RAB Congestion

RRC/ RABCongestion% = [(Al x C1) + (A2 x C2)
E888E j!1 @ #1 Qe T j!Y E

Where:

Al = Number of attempts to establishRRC/ RAB
made on day 1

C1 = Averag®RRC/ RABCongestion % on day 1
A2 = Number of attempts to establishRRC/ RAB
made on day 2

C2 = AverageRRC/ RABCongestion % on day 2
An = Number of attempts to establishRRC/ RAB
made on day n

Cn = AverageRRC/ RABCongestion % on day n

POI Congestion

0/) #11TCAOOEITT K yi !y
xCn)]/j 'Y E !''& E8S8E '1qQ
Where:

Al = POl traffic offered on all POls (no. of calls) on
day 1

C1 = Average POI Congestion % on day 1

A2 = POl traffic offered on all POIs (no. of calls) on
day 2

C2 = Average POI Congestion % on day 2

An = POI traffic offered on all POIs (no. of calls) on
day n

Cn = Average POI Congestion % on day n

Circuit Switched Voice Drop Rate

No. of voice RAB normally released (No. of voice
RAB normally released + RAB abnormally releasgd
100

Worst Affected Cells having more than 3%
Circuit Switched Voice Drop Rate

Number of cells having CSV drop rate > 3% during
CBBH in a month / Total number of cells in the
licensed area) x 100

Connections with good Circuit switched
voice quality

% ( Number of Faulty Transport Blocks In Uplink
downlink After Selection Combining Speech / Total
number of Transport Blocks In Uplink downlink
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After Selection Combining Speech)) x 100

22.4.1.123 DAY LIVE DATA

The main purpose of 3 day live measurement i$o evaluate the network parameters on intraday basis.
While the monthly PMR report provides an overall view of the performance of QoS parameters, the 3
day live data helps looking at intraday performance on the network parameters discussed earlier. All the
calculations are done on the basis of that raw dataf 3 days.

The 3 day live data provides a sample of 9 days in a quarter (3 days each month of a quarter) with hourly
performance, which enables the auditor to identify and validate intraday issues for an operator on the
QOS network parameters. For examplenetwork congestion being faced by an operator during

busy/peak hours.

Network related parameters were evaluated for a period of 3 days in each month. 3 day live audit was
conducted for 3 consecutive weekdays for each month. The data was extracted fromdac | PAOA QT 08 O
server/ NOC etc. at the end of the &' day. The extracted data is then used to create a report (similar to

PMR report) to assess the various QoS parameters.

The 3 day live measurement was conducted for network parameters (2G & 3G) and wirekedata
services (2G & 3G).

MName of
5l. No. Service Dates of live measurement Audit
Provider
GSM Operators January"16 February 16 March™16
1 AIRCEL ath to 10th Janle 1stto 3rd Feb'16 ath to 6th March'16
2 AIRTEL 8th to 10th lan'lk 1stto 3rd Feb'16 ath to 6th March'16
3 BSML &th to 10th Jan'le 1stto 3rd Feb'16 8th to 10th March'16
4 IDEA 21stto 23rd Jan'ls 8th to 10th Feb'16 8th to 10th March’le
5 RCOM G5M 11th to 13th Jan'1l6 27th to 29th Feb'16 21stto 23rd March'l6
@ Tata G5M 11th to 13th Jan'1l6 27th to 29th Feb'16 21stto 23rd March'l6
7 Telenor 1th to 3rd Jan'16 Oth to 11th Feb'16 ath to 6th March'16
8 WODAFONE 4th to 6th Jan'le 8th to 10th Feb'16 28th to 30th March'16
CDMA Operators
9 RCOM CDMA 11th to 13th Jan'1le 27th to 29th Feb'16 21stto 23rd March'l6
10 TATA COMA 11th to 13th Jan'1l6 27th to 29th Feb'16 21stto 23rd March'l6
3G Operators
11 AIRTEL 29th to 31st lan'le 1stto 3rd Feb'16 ath to 6th March'16
i1z BSML 29th to 31st lan'ls istto 3rd Feb'16 gth to 10th March’16
13 IDEA 21=tto 23rd Jan'le 8th to 10th Feb'16 8th to 10th March'16
14 Tata 1ith to 13th Jan'le 27th to 29th Feb'16 21istto 23rd March'ls
15 VODAFONE dth to 6th Jan'l6 8th to 10th Feb'16 28th to 30th March'1l6
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22.4.1.13TCBI{ SIGNIFICANCE ANDSETLION METHODOLOGY

10O PAO 113 OACOI AGEITO a4iily jo T £ ailTyqh 4EIA #1171 OEOC
period starting at the same time each day for which the average traffic of the resurce group concerned

is greatest over the days under consideration and such Time Consistent Busy Hour shall be established

on the basis of analysis of traffic data for a period of ninety days.

Step by step procedure to identify TCBH for an operator:

Day wise raw data is fetched from the operator's
OMCR and kept in a readable format (preferably
MS-Excel). Data for a period of 90 days is used to
identify TCBH.

The 90 day period is decided upon the basis of
month of audit. For example, for audit of Aug 2015,
the 90 day period data used to identify TCBH
would be the data of Jun, Jul and Aug 2015

For each day, the hour inwhich average traffic of
the resource group concerned is greatestor the
day will be the 'Busy Hour' for the operator.

The modal frequency of the busy hour is calculated
for 90 days period and the hour with highest modal
frequency will be considered as TCBH for the
operator
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22.4.1.14CBBH; SIGNIFICANCE AND BELION METHODOLOGY

As per QoS regulations 2009 (7 of 2009), Cell Bouncing Busy Hour (CBBH) means the one hour period
in a day during which a cell in cellular mobile telephone network experiences the maximum traffic.

Step by step procedure to identify CBBH for an operator:

Day wise raw data is fetched from the operator's OMCR
and kept in a readable format (preferably MSExcel). Data
for a period of 90 days is used to identify CBBH.

For each day, the hour inwhich a cell in cellular mobile
telephone network experiences maximum traffic for the
day will be the 'Busy Hour' for the operator.

The 90 day period is decided upon the basis of month of
audit. For example, for audit of Aug 2015, the 90 day
period data used to identify CBBH would be the data of
Jun, Jul and Aug 2015

The modal frequency of the busy hour is calculated for 90
days period and the hour with highest modal frequency
will be considered as CBBH for the operator

2.4.1.15CUSTOMER SERVICEAMMRTERS

The data to generate PMR report for customer service parameters is extracted at the operator premises

and verified once every quarter in the subsequent month of the Iat month of the quarter. For example,

data for quarter ending March2016(* & - Ywéasdi collected in the month of January2016To extract the

data for customer service parameters for the purpose of audit, IMRB auditors primarily visit the

following locations’/ AADAOOI AT 607 1T AFEZEAAO AO OEA 1 PAOAOI 060 AT A8

1 Central Billing Center
9 Central Customer Service Center

The operators are duly informed in advance about the audit schedule.

The Customer Service Quality Parameters include the following:

Metering and billing cr edibility (postpaid and prepaid)

Resolution of billing/charging complaints

OAOET A 1T £ APPI UET ¢ AOAAEOTXxAEOAOTAAEOOOI AT O O1 AOD
Response time to the customer for assistance

Termination/closure of service

Time taken for refund of security depost after closures.

=A =4 =4 -4 -4 4

L)
e . ﬁ g
.IMRB E&'Ted? o

.............. Telecom Regulatory Authority of India

(1S/1S0 9001-2008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

Most of the customer service parameters were calculated by averaging over the quarter; however billing
parameters were calculated by averaging over one billing cycle for a quarter.

All the parameters have been described in detail alongvith key findin gs of the parameter in section 6of
the report. The benchmark values for each parameter have been given in the table below.

2.4.1.16AUDIT PARAMETERSUSTOMER SERVICE

Metering and Billing Credibility Benchmark
No of billing complaints received - Post paid = 0a%
No. of billing complaints received- Prepaid = 01%
Resolution of billing/ charging complaints within 4 weeks 98%
Resolution of billing/ charging complaints within 6 weeks 100%
Period of applying credit/ waiver within1week of resolution of complaint 100%

Response Time to the Customer form Assistance

Accessibility of call centre/customer care = g35%
Percentage of calls answered by the operators (voice tovoice) within go seconds = g5%
Termination/ closure of service < 7days
Time taken forrefund of deposits after closures within 6o days 100%
22 & W
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22.4.1.17CALCULATION METHODGIY¢ CUSTOMER SERVICEAMMRTERS

Parameter

Calculation Methodology

Total billing complaints received during the

Metering and billing credibility Z Post-paid relevant billing cycle / Total bills generated
during the relevant billing cycle *100
Total charging complaints received during the
Metering and billing credibility Z Prepaid guarter/ Total number of subscribers reported

by the operator at the end of the quarter * 100

Resolution of billing/ charging complaints
(Post-paid + Prepaid)

There are two benchmarks involved here:

Billing or Charging Complaints resolved in 4
weeks from date of receipt / Total billing or
charging complaints received during the
guarter) x 100

Billing or Charging Complaints resolved in 6
weeks from date of receipt / Total billing or
charging complaints received diring the
quarter) x 100

Period of applying credit waiver

Number of cases where credit waiver is applied
within 7 days/ total number of cases eligible for
credit waiver * 100

Call centre performance IVR (Calling getting
connected and answered by IVR)

Number of calls connected and answered by
IVR/ All calls attempted to IVR * 100

Call centre performance (Voice to Voice)

Call centre performance Voice to Voice =
(Number of calls answered by operator within
90 seconds/ All calls attempted to connect to
the operator) * 100

The calculation excludes the calls dropped
before 90 seconds

Time taken for termination/ closure of service

Number of closures done within 7 days/ total
number of closure requests * 100

Time taken for refund for deposit after closures

Number of cases of refund after closure done
within 60 days/ total number of cases of refund
after closure * 100

|||||||||||||
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2.4.2 LIVE CALLING

2.4.2.1 SIGNIFICANCE AND MEDOLOGY

The main purpose of live calling is to verify the performance of various customeservice parameters by
doing test calls to the subscribers/ specific numbers. Below is a step wise procedure of live calling.

The IMRB auditor visits each operator premises to do live calling. The operators
provide the raw data of customer complaints (billing & service) and also the list of
customer service numbers to be verified through live calling

IMRB auditors then make live calls using operator SIM to a random sample of
subscribers from the raw data provided to verify the resolution of complaints

The auditors also verify the performance of call center, level 1 services by calling the
numbers using operator SIM. The list of call center numbers is provided by the
operator. The process followed to test Level 1 services has been stated below.

Using operator SIM, the auditors also make test calls to subscribers of other operators
to assess the interoperator call connectivity in the same licensed service area

Live calling activity was carried out during the period of March2016 The data considered for live calling
was for the month prior to the month in which the live calling activity was being conducted. In this
case, data ofFebruary2016wvas considered for live calling activity conducted inMarch 2016

A detailed explanation of each parameter is explained below.

2.4.2.2 BILLING COMPLAINTS

Live calling is done to verify Resolution of billing complaints within stipulated time. The process for this
parameter is stated below.

e Auditors request the operator provided the database of all the subscribers who reported billing
complaints in one month prior to IMRB auditor visit. In case of BSNL, data for the complaints
from the subscribers belonging to the sample exchanges is requested specifically

e A sample of 10% or 100 complainants, whichever is less, is selected randomly from the list
provided by operator

Calls are made by auditors to the sample of subscribers to check and record whether the complaint was
resolved within the timeframes as mentioned in the benchmark.
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All the complaints related to billing as per clause 3.7.2 of QoS regulation of Z20December, 2009 were
considered as population for selection of samples. A complete list of the same has been provided in
Section6.1.1.

TRAI benchmark -

Resolution of billing/ charging complaints - 98% within 4 weeks, 100% within 6 weeks

2.4.2.3 SERVICEOMPLAINTS REQUESTS

O3AOOEAA OANBAOGOG T AAT O A OANOAOO i AAA O A OAOOEAA ¢
and includes.

e Arequest for change of tariff plan
€ Arequest for activation or deactivation of a value added service or a supplements

service or a special pack

I OANOAOGO &I O AAOEOAOQGEIT 1T &£ ATU OAOOEAA AOAEI 4
€ Arequest for shift or closure or termination of service or for billing details

All the complaints other than billing were covered. A total of 100 calls per service provider for each
service in licensed service area were done by the IMRB auditors.

22.4.2.4 LEVEL 1 SERVICE

Level 1 is used for accessing special services like emergency services, supplementary services, inquiry
and operator-assisted servies.

Level 1 Services include services such as police, fire, ambulance (Emergency services). Test calls were
made from operator SIMs. A total of 300 test calls were made per service provider in the quarter.

In* & - AMRB has tried contacting the list of Level 1 services provided by TRAI as per the NNP
(National Numbering Plan).

2.4.2.4.1 PROCESS TO TEST LEME1 SERVICES

T /1 OEOEOEiI ¢ OEA 1T PAOAOI 060 POAI EOCAO j wodAEAT CAT#AI
authorized personnel to provide a list of Level 1 srvices being active in their service. The list
should contain a description of the numbers along with dialing code.
1 Operators might provide a long list of L1 services. To identify emergency L1 service numbers,
auditors check if there is any number thatsA OO0 x EOE AT AA OYi 8 ET OEAO 1 E
emergency number in addition to the below list, that number is also tested during live calling.
1 On receiving the list, auditors verify it if the below given list of numbers are active in the
servicepi OEAAO8O 1 AOx1 OES8
1 If there are any other additional numbers provided by the operator, auditors also do live calling
on those numbers along with below list.
1 If any of these numbers is not active, then we would write the same in our report, auditors
write in the report.
1 Post verifying the list, auditors do live calling by equally distributing the calls among the
various numbers and update the results in the live calling sheet.
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100
101
102
104
108
138
149
181
132
1033

1037

Paolice

Fire

Ambulance

Health Information Helpline

Emergency and Disaster Management Helpline
All India Helpine for Passangers

Public Road Transport Utility Service

Chief Minister Helpline

Indian Railway Security Helpline

Road Accident Management Service

Public Grievance Cell DoT Hg as ‘Telecom Consumer
Grievance Redressal Helpline'

Emergency Medical Services

State of the Art Hospitals

Public Grievance Cell DoT Hg

Anti Corruption Helpline

Relief Commission for Natural Calamities

Air Accident Helpline

Rail Accident Helpline

Road Accident Helpline

Control Room for District Collector

Call Alart { Crime Branch)

Women Helpline

National AIDS Helpline to NACO

Central Accident and Trauma Services (CATS)
Educationa & Vocational Guidance and Counselling
Mother and Child Tracking [ MCTH)

Central Pollution Control Board

Pollution Control Board

Police Related Service for all Metro Railway Project
Prevention of Crime in Railway

MNational Career Service(NCS)

Free Legal Service Helpline

Municipal Corporations

Labour Helpline

Sashastra Seema Bal (SSB)

Mational Do Not Call Registry

Complaint of Electricity
Drinking Water Supply

Election Commission of India

TRAI Audit Wireless Report for Maharashtra & Goa Circle
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2.4.2.5 CUSTOMER CARE

Live calling is done to verify response time forcustomer assistance is done to verify the performance of
call center in terms of

¢ #A11 0 CAOOGET ¢ AiT11TAAOGAA AT A AT OxAOAA AU 1 PAOAOI 08
€ % age of calls answered by operator / voice to voice) within 90 seconds: In 95% of the cases or
more

The processfor this parameter is stated below.

€ Overall sample size is 100 calls per service provider per circle at different points of time, evenly
distributed across the selected exchangeg 50 calls between D0 HRS to 200 HRS and 50 calls
between 500 HRS to 900 HRS.

e Time to answer the call by the operator was assessed from the time interviewer pressed the
requisite button for being assisted by the operator.

e All the supplementary services that have any kind of human intervention are to be covered
here. It alsoincludes the IVR assisted services.

22.4.2.6 INTER OPERATOR CARKRESEMENT

A total of 100 calls per service provider to all the other service providers in a licensed service area were
done for the purpose of audit.

2.4.3 VOICBEDRIVE TEST2G & 3G

2.4.3.1 SIGNIFICANCE ANEEMHODOLOGY

Drive test, as the name suggests, is conducted to measure the performance of an operator in a moving
vehicle in a specified network coverage area.

The main purpose of the drive test is to check the health of the mobile network of variousoperators in
the area in terms of coverage (signal strength), voice quality, call drop rate, call set up success rate etc.

To assess the indoor coverage, the test is also conducted at two static indoor locations in each SSA, such
as Malls, office buildings, shopping complexes, government buildings etc.

IMRB conducted two types of drive tests as mentioned below.
€ Operator Assisted Drive Test
€ Independent Drive Test

The main difference between the two is that in the operator assisted, operators participateri the drive
test along with their hardware, software, phones etc. while in the independent drive test IMRB conducts

IMRB |erech
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the drive test on solitary basis and uses its own hardware. Operators generally do not have any
knowledge of the drive test being conducted.
A detailed explanation of the two methodologies has been provided below.

22.4.3.2 OPERATOR ASSISTELWBRESQ VOICE 2G & 3G

SSAs are selected according to the total no. of SSAs on that region and audited per TRAI instructions;

it depends on the total no. of drive on that circle. The drive tests were conducted for all operators in the
circle, for both 2G and 3G voice services. As per TRAI instructions, the 2G drive was done in 2G only
mode, while 3G drive test was conducted in dual mode (3G on priority).

As per the new directive given by TRAIOffice New Delhi, drive test in the quarter were conducted at a
SSA level. SSAs have been defined in two categories by TRAI as per the criticality of the SSA.

1. Normal SSA
2. Difficult SSA

During the drive test in normal SSA |, the methodology adopted for the drive test is:

€ 3 consecutive days were selected for drive test in selected SSA and SSA list was finalized by
TRAI office New Delhi.

€ On an average, a minimum of 80 kilometers was covered each day, covering a minimum
distance of 250kms in 3 days.

€ Route map was designed in such a way that all the major roads, highways and all the important
towns and villages were covered as part of audit.

€ Special emphasis was given to those areas where the number of complaints receivedere on
the higher side, if provided by TRAIOffice New Delhi.

€ The route is defined in a way that we cover maximum area in the SSA and try to cover
maximum villages and cities within the SSA. The route is designed such that there is no overlap
of roads (if possible).

eé The route was classified as

0 With In city
o Major Roads
o Highways

0 Shopping complex/ Mall
o Office Complex/ Government Building
e There were no fixed calls which we need to do for within city, major roads and highways, but a
minimum of 30 calls in eachroute, i.e., within city, major roads and highways on each day. For
indoors, 20 calls each for shopping and office complex each day preferably in relatively bigger
city.
€ The drive test covered selected cities and adjoining towns/rural areas where the seice
provider has commenced service, including congested areas and indoor sites.
The drive test of each mobile network was conducted between 10 am and 8 pm on weekdays.
€ The Vehicle used in the drive tests was equipped with the test tool that automaticallygenerates
calls on the mobile telephone networks.
€ The speed of the vehicle was kept at around 3®0 km/hr.
¢ The holding period of each test call was 120 seconds.
€ A test call was generated 10 seconds after the previous test call is completed. For 3G, theap
between two calls was 30 seconds.
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€ Height of the antenna was kept uniform in case of all service providers.

In drive test for difficult SSAs, the methodology adopted for the drive test is: -
€ Drive test was conducted for 6 consecutive days in selecte@SAs and S& list was finalized by
TRAI office New Delhi.
€ On an average, a minimum of 80 kilometers was covered each day, covering a minimum
distance of 500kms in 6 days.
Rest of the activities for drive test in difficult SSAs are same as drive test for mmal SSAs.

22.4.3.3 INDEPENDENT DRIVETE2G & 3G

The number of independent drive tests to be conducted and their locations are decided basis TRAI
recommendation.

e A minimum of 80 kilometers was traversed during the independent drive test in a SSAn each
day. SSA listwasfinalized by TRAI office New Delhi.

e Route map was designed in such a way that all the major roads, highways and all the important
towns and villages were covered as part of audit.

e Special emphasis was given to those areas where the number obmplaints received were on
the higher side, if provided by TRAI.

@ The route is defined in a way that we cover maximum area in the SSA and try to cover
maximum villages and cities within the SSA. The route is designed such that there is no overlap
of roads (if possible).

€ The route was classified as

o With In city
o Major Roads
o Highways

o0 Shopping complex/ Mall
o Office Complex/ Government Building
€ There were no fixed calls which we need to do for within city, major roads and highways, but a
minimum of 30 calls in each route, i.e., within city, major roads and highways on each day. For
indoors, 20 calls each for shopping and office complex each dayreferably in relatively bigger
city.
€ The drive test covered selected cities and adjoining towns/rural areas where the service
provider has commenced service, including congested areas and indoor sites.
€ The drive test of each mobile network was conducted letween 10 am and 8 pm on weekdays.
€ The Vehicle used in the drive tests was equipped with the test tool that automatically generates
calls on the mobile telephone networks.
€ The speed of the vehicle was kept at around 3®0 km/hr.
¢ The holding period of eachtest call was 120 seconds.
e Atest call was generated 10 seconds after the previous test call is completdebr 3G, the gap
between two calls was 30 seconds.
€ Height of the antenna was kept uniform in case of all service providers.
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22.4.3.4 PARAMETERS EVALUADBERING/OICEDRIVE TEST2G & 3G

The parameters which were captured during the drive test include. Below are the parameters which are
captured for the GSM and CDMA operators.

e CoverageSignal strength (GSM)
V Total calls made (A)
V' Number of calls with signal strength between 0 to-75 dBm
V  Number of calls with signal strength between 0 to-85 dBm
V' Number of calls with signal strength between 0 to-95 dBm
e CoverageSignal strength (CDMA)
V  Total Ec/lo BINS (A)
V Total Ec/lo BINS with less thanz15(B)
V  Low Interference = [1- (B/A)] x 100
e Voice quality (GSM)
V Total RxQual Sampleg A
V  RxQual samples with 0-5 valuez B
V  %age samples with good voice quality = B/A x 100
€ Voice quality (CDMA)
V Total FER BINs (forward FERY A
FER BINs with 32 value(forward FER)Z B
FER BINs with G4 value (forward FER)z C
%age samples with FER bins having-@ value (forward FER) = B/A x 100
%age samples with FER bins having-@ value (forward FER) = C/A x 100
V  No. of FER samples with value > 4 = [AC]
e Call setup sucess rate
V  Total number of call attempts z A
V  Total Calls successfully establisheq B
V Call success rate (%age) = (B/A) x 100
e Blocked calls
V  100%- Call Set up Rate
e Calldrop rate
V  Total Calls successfully establisheq A
V Total calls dropped after being estblished z B
V Call Drop Rate (%age) = (B/A) x 100

< << KL<
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2.4.4 WIRELESS DADRIVE TEETI2G & 3G

The data drive test is conducted at stationary places called hotspots a SSA for all the days the voice
drive test is conducted in the same SSA

2.4.4.1 METHODOLOGY

The measurement setupis used to conduct test calls for measuring successful data transmission
download and upload attempts, minimum download speed, average throughput and latency is given in
figure given below.

The basic measurement setup consists of a TestDevice and a TestServer with specified software and
hardware. Test callsare established between the TestDevice and TestServer and measurementsare
made for the respective QoS parameters. These parametei@e measured in a stationary moce. Service
Activation/Provisioning, PDP Context Activation Success Rate and Drop rate are reported from the
actual network counters/database.

e To assess the quality of the connection between an end user and an Internet Service Provider
(ISP), ideally the TestServeris placed as near as possible to the gateway providing the
interconnection between access network and ISP network. The location oftie test-serveris as
near as possible to the gateway providing the interconnection between access network and ISP
network implies that the measurements will not reflect the influence in the QoS of the ISP
network, between that gateway and the gateway inteconnecting with the Internet.
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Access Metwork TAT Metwoaork
| n-—a |
local
switch
NTF =

| physical access | concentrationftransit |

Test-PC

Test-Zerver

—= Testj Calls

Gateway

Figure for Measurement setup

22.4.4.2 REQUIREMENTS FOR THETSERVER

For all tests, a dedicated test servers used as a weldefined reference. The test server may be located
centrally for all the licensed service areas (LSA) or for a number of LSAs or in each LSA (not more than
one in each LSA). Under no circumstances a commercial server (e.g. www.yahoo.cons)used, since the
test conditions for such a server may change over time making later reproduction of the results
impossible. The test serveris identified by an IP address and not by its fully qualified Domain Name
(FQDN) in order to avoid issues with Domain Name Server (DNS) lookup and including the DNS
caching strategies of the used operating system into the measurement.
€ The Transmission Control Protocol (TCP) settings of the server tested againsts alsorecorded.
Since the number of host operating systens for internet servers is larger than on the client side,
no detailed recommendation concerning the TCP settings of the server is given.

However, the TCP stack of the reference server should at least be capable of the following:
0 Maximum Segment Size betveen 1380 Bytes and 1460 Bytes.

TCP RX Window Size > 4096 Bytes

SACK (Selective Acknowledgement) enabled.

TCP Fast Retransmit.

TCP Fast Recovery enabled.

Delayed ACK enabled (200ms).

O O O O O

12.4.4.3 TEST FILES
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The test file consist of incompressible data i.e. a data file that is already compressed, e.g. like a zip or jpg
file. The test file hasat least twice the size (in Kbit) of the theoretically maximum data transmission rate
per second (in Khit/s) of the Internet access under consideration.

22.4.4.4 REPRESENTXENESS OR NUMBERTEBT CALLS

e The choice of adequate test calls, i.e. geographical locations of origin and destination of calls as

well as traffic variations, is a crucial point with respect to the comparablity and validation of

the statistics are calculated for the measured parameters. For each parameter, it is ensured that

the samples are aggregated over all classes of customers for fairness in reflecting the QoS

actually perceived by the user and the stastics are preserved to substantiate the same.

The necessary number of samples (testcallare YT 6o A O AAAE T £ OEA AAOACI
1 EAAT OAA OAOOEAA AOAA j,31qgh 011 A& O AAAE 1T &£ OE.
AAOGACT OU O#he parameters®l O Al |

-

22.4.4.5 PARAMETERS EVALUADBERING DATA DRIVESTEAT HOTSPOTS

2.4.4.5.1 SUCCESSFUL DATA TRANMISSIONS DOWNLOAD ATTEMPTS

The successful data download attempts is defined as the ratio of successful data downloads to the total
number of data download attempts in a specified time period. A data transmission is successful if a test
file is downloaded completely and with no errors.

Measurement:

The percentage that is the sum total of successful data downloads, divided by the sum total of all
attempts to download a test fileis provided. The statistics are calculated from test calls made according
to the measurement setup and taking into account the representativeness requirements. The successful
data download is measured by downloading a test fe. An attempt to transmit the test file is considered
unsuccessful if it takes longer than 60 seconds.

Successful data transmission download attempts = Total Successful download attemptsx100
Total download attempts

2.4.45.2 SUCCESSFUL DATA TRAEMISSION UPLOAD ATTEMPTS

33 5

TRAI
elech

\ %

|||||||||||||

Telecom Regulatory Authority of India
(15/150 90012008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

The successful data upload attempts is defined as the ratio of successful data uploads to the total
number of data upload attempts in a specified time period. A data upload is successful if a test file is
uploaded completely and with no errors.

Measurement:

The percentage that is the sum total of successful data uploads, divided by the sum total of all attempts
to upload a test file should be provided. The statisticsare calculated from test calls made according to
the measurement setup and taking into account the representativeness requirements. The successful
data upload is measured by uploading a test file. An attempt to transmit the test fileis considered
unsuccessful if it takes longer than 60 seconds.

Successful data transmission upload attempts = Total Successful upload attempts<100
Total upload attempts

2.4.45.3 MINIMUM DOWNLOAD SPEED

The download speed is defined as the data transmission rate that is achieved for downloading a test file
from a test server to a test device.

Measurement:

The minimum download speed is calculated from test calls made according to the measurement setip.
Test calls are to be made to weigh the results according to the patterns of real traffic. Minimum
download speed is the average of the lower 10% of all such tesalls.

Minimum download speed (average of lower 10% of all test calls) =Download speedA 1+A2+A3+A4+A5+A6§100
6

Note - Al, A2, A3, AA5 & A6 are download speeds at 6 hotspots

2.4.4.5.4 AVERAGE THROUGHPUT R PACKET DATA

It is defined as the rate at which packets are transmitted in a network. In a mobile network the
download speed varies depending on the number of users in a particular locationEven though a service
provider may be advertising certain speed, the actual speed may vary as per the number of users in the
network and there could be customer dissatisfaction on account of relatively slow speed. Hence, there is
a need to prescribe an agrage throughput to protect the interest of consumers. The service providers
need to constantly upgrade their network to meet average throughput benchmark.

€ The throughput is defined as the data transmission rate that is achieved for downloading a test

file from a test server to a test device.
€ The service provider will advertise the throughput being offered to its customers as per their

category or plan and it should be meted out as per their commitment.

Measurement:

The average throughput for packet datashould be calculated from all the test calls made according to
the measurement setup.

Test calls are made to weigh the results according to the patterns of real traffic. Average throughput is
calculated as the average of all such test calls.

|||||||||||||
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2.4.455 LATENCY

Latency is the amount of time taken by a packet to reach the receiving endpoint after being transmitted
from the sending point. This time period is termed the "end-to-end delay" occurring along the
transmission path. Latency generally refers to network conditions, such as congestion, that may affect
the overall time required for transit.

Measurement:

Latency is measured with the test server for ping conneted directly to the server on the same Intranet
domain.

Latency (Percentage of successful pinged) = Total number of successful pingx100
Total number of ping sent to the Test Server

2.5 OPERATORS COVEREDAND 3G

Name of Operator Number of Subscriber as per VLR-2G

Aircel{DWL) 1579627
Airtel 11876030
BSML 4563162

Idea 20865509
Reliance CDMA, MDR
Reliance GSM MDR
TATA CDMA 931807
TATA G5M 3073439
Telenor 5998111
Vodafone MDR
Mame of Operator Number of Subscriber as per VLR-3G
Airtel 3G MNDR
BSML 3G 668029
Idea 3G 3613248
TATA 3G 1037212
Vodafone 3G 2006725

- A O A WIERéta was considered fothe number of subscribers.

2.6 COLOUR CODES TO REAE REPORT

Not Meeting the benchmark Best Performing Operator
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3 CRITICAL FINDINGS

PMR Consolidated (Network Parameters)  for 2G

U  Aircel and Telenor failed to meet the benchmark for Worst Affected Cells having more than 3%
TCH drop.

3 Day Live Measurement (Network Parameters)  for 2G

U Telenor failed to meet the benchmark of Worst Affected Cells having more than 3% TCH Drop.

PMR & 3 Day Live Consolidat ed (Network Parameters) for 3G

Tata 3G failed to meetthe benchmark for Circuit Switched RAB Congestionin PMR audit.
Tata 3G failed to meetthe benchmark for the parameter voice quality in PMR audit

BSNL 3G failed to meet the benchmark for Node Bdowntime in 3days live audit.

Idea and Tata 3G failed to meethe benchmark for the parameter voice quality in 3days love
audit.

cC

Wireless Data Services for 2G

U Telenor failed to meetthe benchmark for Activation done within 4 hours in PMR audit.

Live Calling

U As per the consumers (live calling exercisepircel, Airtel, BSNL, Idea, Reliance GSM and TATA
GSM & CDMA, and Vodafone failedto meet the benchmark of resolving 98% complaints within
4 weekshowever all operators met the benchmark 0f100% complaintswithin 6 weeks.

U As per the live calling results, none of the operators met the TRAI benchmark for level 1 service
with calls being answered except Reliance CDMA.

Metering and billing credibility

U  For the billing disputes of post-paid subscribers, it was observed that Airtelfailed to meet the
TRAI benchmark for the parameter.

U Airtel failed to meet the TRAI specified benchmark of calls answered by operators within 90
seconds

Drive Test (Voice) 2G
Voice Quality

U In Ahmednagar SSA, BSNLReliance GSM and Telenor failed to meet the benchmark for voice
quality in outdoor locations .

U In Satara SSA, BSNL and Reliance GSM failed to meet the benchmark for voice quality in indoor
as well as outdoor locations.

U In Solapur SSAReliance GSM and Tednor failed to meet the benchmark for voice quality in
outdoor, however BSNL failed in indoor locations for voice quality.

U In Aurangabad SSABSNL and Reliance GSM failed to meet the benchmark for voice quality in
outdoor locations.
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0 Jalna SSA, BSNL failetb meet the benchmark for voice quality in indoor as well as outdoor
locations.

Call Set Success Rate (CSSR)

U In Satara SSA, BSNL failed to meet the benchmarks of CSSR in indoor as well as outdoor and
Reliance CDMA failed in outdoor location.

Call Drop Rate

U In Satara SSA, BSNL failed to meet the benchmark of call drop rate in outdoor location.

U In Solapur SSA, BSNL failed to meet the benchmark of call drop rate.

U InJalna SSA, BSNL and Reliance GSM failed to meet the benchmark of call drop rate in outdoor
locations.

Drive Test (Voice) 3G
Voice Quality

U In Solapur SSA, Vodafone 3G failed to meet the benchmark for Voice quality in indoor
locations.

Call Set Success Rate (CSSR)

U InJalna SSA, BSNL 3G failed to me#te benchmark for CSSR in indoor as well as outdoor
locations.

Call Drop Rate

0 In Ahmednagar BSNL 3G methe benchmark for call drop rate in outdoor locations.
U In Satara SSA, BSNL 3G failed to me#te benchmark for call drop rate in outdoor locations.
U In Solapur SSA, BSNL 3G mehe benchmark for call drop rate in indoor locations.
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4 EXECUTIVE SUMMAR®

The objective assessment of Quality of Service (QoS) carried out by IMRB gives an insight into the
overall performance of various operators in theMaharashtra & Goacircle, with a parameter wise
performance evaluation as compared to TRAI benchmark.

4.1 PMR DATA; 3 MONTHSCONSOLIDATHBDR 2G

Network Availability Connection Establishment [Accessibility) Connection Maintenance [Retainability)

Name of Service BTSs Call Set-up Worst
- = oy
Provider Accumullate Worst Succe:s.s !late SDCCH/ affected %age of
d downtime  affected (wwithin

Call Drop connection
Paging Chl. TCH Congestion cells hawvin
(not BTSs due to  licensee's =L E 2 with good

- Rate (*cage
. . Congestion (*6age) more than . .
available for downtime own voice quality

. 3% TCH drop
service) network)

Aircel(DWL)
Airtel
BSMNL

Idea

Reliance CDMA
Reliance GSM
TATA CDMA
TATA GSM
Telenor
Vodafone

NA: SDCCH/ Paging channel congestion not applicable for CDMA operators.

Following are the parameter wise observations for wireless operators foMaharashtra & Goacircle:

BTSs Accumulated Downtime:
All operators met the benchmark. Minimum BTS Accumulated downtime was recorded for Airtel.
Worst Affected BTSs Due to Downtime:

All operators met the benchmark. Minimum worst affected BTSs due todowntime was recorded for
Airtel and TATA GSM& CDMA.

Call Set-up Success Rate (CSSR):

All operators met the benchmark for CSSRThe maximum CSSR was observed fdkircel.

SDCCHY/ Paging Chl. Congestion :

All operators met the benchmark on SDCCH /Paging Channel CongestionAirtel recorded the best
SDCCH / Paging Channel Congestion.

38| . > ¥
FIMRE | [erecr =

Telecom Regulatory Authority of India

(1S/1S0 9001-2008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

TCH Congestion :

All operators met the benchmark for TCH congestion. Aircel performed the best on TCH congestion.
Call Drop Rate:

All operators met the benchmark for the parameter. Minimum call drop rate was recorded for Reliance
CDMA.

Worst Affected Cells Having More than 3% TCH Drop:

Aircel and Telenor failed to meet the benchmark. Best performance was recorded foReliance GSM.
Voice Quality

All operators met the benchmark. Best performance was recorded foTf ATA CDMA.

All the service providers were measuring this parameter as per the TRAI guidelines that have been
stated in parameter description section.
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Below are the month wisesummary tables for each network parameter basis PMR data.

4.1.1 PMRDATA- JANUARKOR 2G

Network Availability Connection Establishment (Accessibility) Connection Maintenance (Retainability)

BTSs Call Set-up

: Fr i Worst Yeage of
Name of Service Provider Month Accumulated Success Rate SDCCH/ Paging Worst affected g )
Janua . affected BTSs o TCH Call Drop Rate ; connection
Y downtime (within Chl. . cells having more )

) due to . . . Congestion (%age) with good

(not available ) licensee's Congestion than 3% TCH drop . .
) downtime voice quality

for service) own network)

Benchmark

Aircel(DWL)

Airtel

BSNL

Idea

Reliance CDMA

Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

4.1.2 PMRDATACFEBRUARKOR 2G

Network Availability Connection Establishment Accessibility) Connection Maintenance [Retainability)

BTSs Call Set-up

; ic i Yeage of
Name of Service Provider Month Accumulated Worst affected ~ Success Rate  SDCCH/ Paging Worst affected cells g .
February ) . TCH ; connection with
downtime BTSs due to (within Chl. . Call Drop Rate (%age) having more than .
) ) | . Congestion ) good voice
[not available downtime licensee's  Congestion 3% TCH drop ity
quali

for service) own network)

Benchmark

Aircel[DWL)

Airtel

BSNL

Idea

Reliance CDMA

Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone
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4.1.3 PMRDATA- MARCHFOR 2G

Network Availability Connection Establishment (Accessibility)

BTSs Accumulated Worst
downtime [not  affected BTSs
available for
service)

Call Set-up Success  SDCCH/ Paging
Chl.
Congestion

Name of Service Provider Month March

Rate (within licensee's

TCH Congestion
dueto

) own network)
downtime

Benchmark

Connection Maintenance (Retainability)

o -
Worst affected age of

: connection
cells having more

ith good
than 3% TCH drop “fl g ]
voice quality

Call Drop Rate
(%age)

Aircel(DWL)

Airtel

BSNL

Idea

Reliance CDMA

Reliance GSM

TATA CDMA

TATAGSM

Telenor

Vodafone
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4.2 3 DAY DATA CONSOLIDATHBDR 2G

A three day live measurement was conducted to measure the QoS provided by the operatorghe table
provided below gives a snapshot of theperformance of all operators during live measurement.

Network Availability Connection Establishment (Accessibility] Connection Maintenance (Retainability)

Name of Service BTSs Call Set-up
Provider Accumulate Waorst Success Rate  SDOCH/
d downtime  affected [within Paging Chl.
(not BTSs due to  licensee's Congestion

Worst

o
TCH affected et f‘,’f
Call Drop connection

cells havin
Rate (%age) & with good

more than . i
3% TCH drop voice quality

Congestion
(3eage)

available for downtime own (2eage)

service) network)

Aircel{DWL)
Airtel
BSNL

Idea
Reliance COMA
Reliance GSM
TATA CDMA
TATA GSM

Telenor
Vodafone

NA: SDCCH/ Paging channel congestion not applicable for CDMA operators.

BTSs Accumulated Downtime:
All operators met the benchmark. Minimum BTS Accumulated downtime was recorded forAirt el and
TATA CDMA.

Worst Affected BTSs Due to Downtime:
All operators met the benchmark for worst affected BTSs due to downtime.

Call Set-up Success Rate (CSSR):
All operators met the benchmark for CSSRThe maximum CSSR was observed fdkircel.

SDCCHY/ Paging Chl. Congestion :
All operators met the benchmark on SDCCH / Paging Channel CongestionAirtel recorded the best
SDCCH / Paging Channel Congestion.

TCH Congestion :
All operators met the benchmark for TCH congestion. Aircel performed the best on TCH congestion.

Call Drop Rate:
All operators met the benchmark for the parameter. Minimum call drop rate was recorded for Reliance
GSM.
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Worst Affected Cells Having More than 3% TCH Drop:
Telenor failed to meet the benchmark. Best performance was recorded foReliance GSM

Voice Quality
All operators met the benchmark. Best performance was recorded foReliance GSM

All the service providers were measuring this parameter as per the TRAI guidelines that have been
stated in parameter description section.

Below are the month wise summay tables for each network parameter basis 3 day live data.

4.2.1 3 DAYDATA- JANUARKOR 2G

Network Availability Connection Establishment (Accessibility) Connection Maintenance (Retainability)

BTSs Call set-up
: i ider 3 D: Worst Yoage of
SRR ST Accumulated affected BTSs Success Rate  SDCCH/ Paging TCH Call Drop Rate Worstafected {-onnic-tion
e S — d. 5 {within Chl. @ : " (%age) cells having more ith ood
ue to ongestion bage ColLUE]

(not available ) licensee's Congestion than 3% TCH drop
. downtime
for service) own network)

voice quality

Benchmark

Aircel(DWL)

Airtel

BSNL

Idea

Reliance COMA

Reliance GSM

TATA CDMA

TATA GSM

Telenor

Vodafone
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4.2.2 3 DAYDATACFEBRUARKOR 2G

Network Availability Connection Establishment (Accessibility) Connection Maintenance (Retainability)

BTSs Call Set-up
Name of Service Provider3Day  nocymulated  Worstaffected  Success Rate SDCCH/ Paging T Waorstaffected cells
February downtime BTSs due to [within chl. " (Call Drop Rate (%age) having more than
Congestion .
3% TCH drop

Seage of
connection with
good voice

[notavailable  downtime licensee's  Congestion "
quality

for service) own network)

Benchmark < < £1%

Aircel(DWL) 0.09% 0.00% 99.57% 0.15% 0.04% 0.56% 2.95% 95.34%

Airtel 0.03% 0.00% 97.52% 0.11% 0.64% 0.65% 1.68% 97.15%

BSNL 1.79% 0.12% 96.62% 0.44% 1.16% 1.13% 2.88% 96.72%

Idea 0.09% 0.00% 97.86% 0.79% 1.68% 0.69% 2.69% 97.70%

Reliance CDMA 0.03% 0.06% 98.83% #DIV/0! 1.14% 0.10% 1.24% 98.90%

Reliance GSM 0.13% 0.00% 97.82% 0.17% 0.71% 0.10% 0.42% 98.84%

TATA CDMA 0.00% 0.00% 98.67% #DIV/0! 0.04% 0.72% 2.95% 96.17%

TATAGSM 0.40% 0.00% 99.57% 0.14% 0.10% 0.43% 2.00% 97.37%

Telenor 0.16% 0.00% 97.89% 0.27% 0.80% 1.06% 5.25% 97.44%

Vodafone 0.11% 0.01% 99.10% 0.26% 0.51% 0.72% 2.73% 96.9%%

4.2.3 3 DAYDATA- MARCHFOR 2G

Network Availability Connection Establishment (Accessibility) Connection Maintenance (Retainability)

: ic i ay March BTSs Accumulated  Worst Yage of
Name of Service Provider 3 Day March i Call Set-up Success  SDCCH/ Paging Worst affected g i
downtime [not  affected BTSs e , . Call Drop Rate : connection
; Rate (within licensee's Cchl. TCH Congestion cellshavingmore
available for dueto [%age) with good

: i own network) Congestion than3% TCHdrop | '
service) downtime voice quality

Benchmark

Aircel{(DWL)

Airtel

BSNL

Idea

Reliance COMA

Reliance GSM

TATA CDMA

TATA GSM

Telenor

Vodafone
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4.3 PMR DATA; 3 MONTHSCONSOLIDATHBDR 3G

PMR - 3G

Network Availability Connection Establishment [Accessibility) Connection Maintenance (Retainability)

Worst
Name of Service Node Bs Worst ff;::ed % Circuit
Provider downtime  affected RRC Circuit calld a” | ..It :?:I
(not  NodeBsdue  CSSR " SwitchedrAB 0 C'OF  cefshaving switch Voice
. Congestion ) . rate maore than Quality
available for to Congestion R ' :
e downtime 3% Circuit  [CSV quality)

switched

Airtel 3G

BSNL 3G

Idea 3G

TATA 3G

Vodafone 3G

NDR: No Data received
Following are the parameter wise observations for wireless operators foMaharashtra & Goacircle:

Node Bs downtime :
All operators met the benchmark. Minimum Node Bsdowntime was recorded for TATA 3G

Worst affected Node Bs due to downtime

All operators met the benchmark. Minimum worst affected Node Bsdue to downtime was recorded for
TATA 3G

Call Set-up Success Rate (CSSR):
All operators met the benchmark for CSSRThe maximum CSSR was observed for 1de3G.

RRC Congestion :
All operators metthe benchmark for RRC Congestion The maximum RRC Congestiorwas observed for
Idea.

Circuit Switched RAB Congestion
Tata 3G failed to meetthe benchmark for Circuit Switched RAB Congestion. The maximum Circuit
Switched RAB Congestionwas observed for Idea

Circuit Switched Voice Call Drop Rate:
All operators met the benchmark for the parameter. Minimum call drop rate was recorded for Tata 3G.

Worst affected cells having more than 3% Circuit switched voice drop rate
All operators met the benchmark for the parameter. Minimum Worst affected cells having more than
3% Circuit switched voice drop ratewas recorded forldea.

Circuit Switch Voice Quality
Tata 3G failed to meetthe benchmark for the parameter. Best performance was recordel for Vodafone
3G.

All the service providers were measuring this parameter as per the TRAI guidelines that have been
stated in parameter description section.
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TRAI Audit Wireless Report for Maharashtra & Goa Circle

Below are the month wise summary tables for each network parameter basis PMR data.

4.3.1 PMRDATA- JANWARYOR 3G

MName of Service
Provider Month

January

Benchmark
Airtel 3G
BSNL 3G
ldea 3G

TATA 3G

vodafone 3G

MNode Bs
downtime
(not
available for

service)

Connection Establishment

wWorst affected
MNode Bs due to

downtime

Congestion

Connection Maintenance

(Retainability)

Worst
affected
Switched

RAB

Congestion

oCircuit
cells having

more than

3% ircuit
switched

voice drop

4.3.2 PMRDATACFEBRUARKOR 3G

Name of
Service
Provider
Month

February

Network Availability

Worst
affected
Mode Bs

Mode Bs
downtime
(not ava

Connection Establishment
{Accessibility)

Circuit

Connection Maintenance (Retainability)

Worst

Benchmark
Airtel 2G

B5NL 3G

ilable
for service)

due to

downtim

RRC
Congestio
n

ched

RAB

Congestio

affected
cells having

Call drop more than

rate

S Circuit
Switch Voice
CQuality

switched ({Csw quality)

voice drop

rate

Idea 3G

TATA 3G

Vodafone 3G

4.3.3 PMRDATA- MARCHFOR 3G

MNetwork Availability

Service Node Bs

downtime
Month March (not available

Provider

for service)

Benchmark
Airtel 3G

BSNMNL 3G

WV SL
affected
Node Bs
due to
downtim

Connection Establishment
[{Accessibility)
rc
RRC
Congestio
n

RAB

it

Switched

Congestio

Connection Maintenance (Retainability)

Call drop

rate

WV SL
affected
cells having
more than CQuuality
(CSW guality)

Idea 3G

TATA 3G

Vodafone 3G

46

Intarnational

[ered;

~

w

TRAI @

Telecom Regulatory Authority of India

(1S/1S0 9001-2008 Certified Organisation)



TRAI Audit Wireless Report for Maharashtra & Goa Circle

4.4 3 DAYDATA¢ CONSOLIDATHBDR 3G

A three day live measurement was conducted to measure the QoS provided by the operatorghe table
provided below gives a snapshot of the performance of all operators during live measurement.

Live Data - 3G

Network Availability Connection Establishment [Accessibility) Connection Maintenance (Retainability)

Worst
Circuit affected % Circuit
RRC Switched Calldrop  cells having Switch Voice
Congestion RAB rate more than Quality
Congestion 3% Circuit  [CSV quality)
switched

Mame of Service Mode Bs Worst
Provider downtime affected
[not Node Bs due CS5R
available for to
service) downtime

Airtel 3G
BSML 3G
Idea 3G
TATA 3G
Vodafone 3G
NDR: No Data Received

Node Bs downtime :
BSNL 3G failed to meethe benchmark. Minimum Node Bsdowntime was recorded for Tata 3G

Worst affected Node Bs due to downtime
All operators met the benchmark. Minimum worst affected Node Bsdue to downtime was recorded for
Ideaand Tata 3G,

Call Set-up Success Rate (CSSR):
All operators met the benchmark for CSSRThe maximum CSSR was observed fddea 3G.

RRC Congestion :
All operators met the benchmark for RRC Congestion The maximum RRC Congestiorwas observed for
Idea 3G

Circuit Switched RAB Congestion
All operators met the benchmark for Circuit Switched RAB Congestion. The maximum Circuit Switched
RAB Congestionwas observed for Idea

Circuit Switched Voice Call Drop Rate:
All operators met the benchmark for the parameter. Minimum call drop rate was recorded for Tata 3G

Worst affected cells having more than 3% Circuit switched voice drop rate
All operators met the benchmark for the parameter. Minimum Worst affected cells having more than
3% Circuit switched voice drop ratewas recorded forldea 3G

Circuit Switch Voice Quality
Idea and Tata 3G failed to meethe benchmark for the parameter.

All the service providers were measuring this parameter as per the TRAI guidelines that have been
stated in parameter description section.
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TRAI Audit Wireless Report for Maharashtra & Goa Circle

Below are the month wise summay tables for each network parameter basis 3 day live data.

4.4.1 3 DAYDATA- JANUARKOR 3G

MName of Service
Provider 3 Day

January

Benchmark
Airtel 3G
BSNL 3G
Idea 3G

TATA 3G

Vodafone 3G

Node Bs
downtime
(not
available for
service)

Worst affected
Node Bs due to

downtime

Connection Establishment
{Accessibility)

RRC
Congestion
Conge

Switched
RAB

Connection Maintenance
(Retainability)
Worst
R %Circuit
c::{'::‘::;:g Switch Voice
3% Circuit Quality
(csv
ched T
wvoice drop
rate

Call drop
rate
stion

4.4.2 3 DAYDATACFEBRUARKOR 3G

Service
Provider 3

MNetwork Availa

Node Bs
downtime

Day February (notavailable

Benchmark
Airtel 3G
BSNL 3G
Idea 3G
TATA 3G

Vodafone 3G

for service)

ty

Worst
affected
MNode Bs
due to
downtim
e

Connection Establishment
{Accessibility)

Circuit
Switched
RAB
Congestio

RRC
Congestio

Connection Maintenance [Retainability)
VW OTST
affected
cells hawing
more than

3% Ci

2 Ci it
sSwitch Voice
Quality

Call drop
rate

4.4.3 3 DAYDATA- MARCHFOR 3G

Mame of
Service
Provider 3
Day March

Benchmark

Airtel 3G

BSNL 3G

Idea 3G

TATA 3G

Vodafone 3G

MNode Bs
downtime
(not available
for service)

affected

Mode Bs
due to

downtim

Connection Establishment
[Accessibility)

Congestio
Congestio

Connection Maintenance (Retainability)

WWorst
affected
cells having
more than
3% Circuit

itched

TeCircuit
Switch Voice
Quality
{Csw quality)

Call drop
rate
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TRAI Audit Wireless Report for Maharashtra & Goa Circle

4.5 WIRELESBATAPMR& 3 DAY LIVEE CONSOLIDATHEDR 2G

Wireless Data-PMR Wireless Data-Live Data

Mame of Service
Provider Activation PDP Context Activation PDP Context

done within activation Drop Rate done within activation Drop Rate
4 hours success rate 4 hours success rate

Aircel(DWL)
Airtel
BSNL

Idea
Reliance CDMA
Reliance GSM
TATA CDMA
TATA GSM

Telenor
Vodafone

NA- No data received
Following are the parameter wise observations for wireless operators foMaharashtra & Goacircle:

Activation done within 4 hours

Telenor failed to meetthe benchmark for Activation done within 4 hours in PMR audit.
PDP Context activation success rate

All operators met the benchmark for PDP Context activation success rate

Drop Rate :

All operators met the benchmark for Drop Rate.
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4.6 WIRELESS DAPMR& 3 DAY LIVEE CONSOLIDATHEDR 3G

Wireless Data-PMR Wireless Data-Live Data

MName of Service Activation PDP Context Activation PDP Context
Provider done within activation Drop Rate done within activation Drop Rate
4 hours success rate 4 hours success rate

Airtel 3G
BSNL 3G
Idea 3G
TATA 3G
Vodafone 3G
Note: NDR (No Data Received)

Following are the parameter wise observations for wireless operators foMaharashtra & Goacircle:

Activation done within 4 hours

No datareceived from operatorsfor Activation done within 4 hours in PMR audit as well as live.
PDP Context activation success rate

All operators met the benchmark PDP Context activation success ratén PMR audit as well as live
Drop Rate :

All operators met the benchmark for Drop Rate in PMR audit as well as live
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TRAI AuditVireless Report for Maharashtra & Goa Circle

4.7 LIVE CALLING DATEONSOLIDATED

Response time to Lewel 1 Service

Metering and Billing . .
customer for assistance Service Requests

Percentage

Mame of Service Yage Yage Accessibility

of calls Complaint
answered by Call JRequest
the answered attended to
operators Satisfaction
[voice to

Prowvider complaints complaints of call
resolved resolved centre,f
within 4 within & customer

weeks weeks care

Aircel{DWL)

Airtel

BSML

Idea

Reliance CDMA

Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

Resolution of billing complaints

As per the consumers (live calling exerciseircel, Airtel, BSNL,Idea, Reliance GSM and TATAGSM &
CDMA, and Vodafone failed to meet the benchmark of resolving 98% complaints within 4 weeks
however all operators met the benchmark of 100% complaints withn 6 weeks.

Accessibility of Call Centre/Customer Care -IVR
For the IVR aspect,all operators met the TRAI benchmark of 95%with most of the operators recording
100% for the parameter

Customer Care / Helpline Assessment  (voice to voice)
All operators met the benchmark for the parameter.

Level 1 Service
As per the live calling results,none of the operators met the TRAI benchmark for level 1 service with
calls being answeredexcept Reliance CDMA

Complaint/Request Attended to Satisfaction

All operators performed satisfactorily in terms of satisfaction of the customers for service requestsTata
CDMA and Vodafonerecorded the best performance at 1006.
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4.8 BILLING AND CUSTOMERRE CONSOLIDATED

Response time
Billing Complaints to customer Customer care

Metering and billing

credibilit
L for assistance

MName of Service % of cases Percentage

. 2% of % of where Percentage of calls
Provider

Postpaid Prepaid complaints complaints credit/wavier of calls answered by
Subscribers Subscribers resolved in 4 resolved in 6 is received answered by the
weeks weeks within one the WR operators
week [voice to

Aircel{DWL)

Airtel

BSML

Idea

Reliance CDMA

Reliance GSM

TATA CDMA

TATA GSM

Telenor

Vodafone

Metering and Billing Credibility z Post-paid Subscribers

For the billing disputes of post-paid subscribers, it was observed thatirtel failed to meet the TRAI
benchmark for the parameter. Aircel had the best performance with 0.00% billing disputes.

Metering and Billing Credibility z Prepaid Subscribers

For the prepaid customersall operators met the benchmark of charging disputes. Airtel performed the
best with 0.00% disputes.

Resolution of billing complaints

All operators met the TRAI benchmark of resolution of billing complaints within 4 weeksand within 6
weeks.

Response Time to customer for assistance - % of cases in which advance waiver is
received within one week

All the operators met the TRAI benchmark of providing credit or waiver within one week in case of
complaints received.

Customer Care Percentage of calls answered by the IVR

All operators met the benchmark for IVR call being attended.BSNLand Airtel recorded the best
performance for the parameter.

Customer Care Percentage of calls answered by the operators (Voice to Voice) within
90 seconds

Airtel failed to meet the TRAI specified benchmark of 95%Telenor recorded the best performance for
the parameter.
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4.9 INTER OPERATOR CAISSESSMENTCONSOLIDATED

I:I Maximum Problem faced by the calling operator to other operator. The orange colour denotes performance below circle average.

In the inter -operator call assessment, most of the operatorsglid not face any problems in connecting to other operators.
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