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2 INTRODUCTION

2.1 ABOUT TRAI

TRAI'smission 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 providea 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 directives to deal with
the issues or complaints raised by the perators 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 issueaover 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 Basic Telephone Service (Wireline)
and Cellular Mobile Telephone Service regulations, 2009 (7 of 2009) date®ecember20, 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 achied 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 operators on the various benchmarks
set by Telecom Regulatory Autlority 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 inBihar & Jharkhandcircle.

° <

IMRB |\ezech e

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



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

2.3 COVERAGE

The audit was conducted in Bihar & Jharkhand circle covering all the SSAs (SecondaBwitching Areas).

Image Source: BSNL website

2.4 FRAMEWORK USED

Audit Actvities
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2.4.1 PMR REPORTS

2.4.1.1 SIGNIFICANCE AND MEDOLOGY

PMR or Performance Monitoring Reports aregenerated to assess the various Quality of Service
parameters involved in the mobile telephony service, which indicate the overall health of service for an
operator.

~>

_ < 2
@ !MRB. ‘ [e)’ed} Telecom Regulatory Authority of India

(1S/150 9001-2008 Certified Organisation)

—_
O
m



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

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

$O00ET C 421) 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 from
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 andis 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 February 2016

The PMR report for customer service parameters is extracted from Customer Service Cem and verified
once every quarter in the subsequent month of the last month of the quarter. For example, data for
quarter ending March 2016(* & - Ywésicollected in the month of January2016.

4EA OAx AAOA A@OOAAOAiAuse®dIicreateiPRIRID ATV @thrée totr@td. i O

e Monthly PMR (Network Parameters & Wireless Data Serviceyz 2G & 3G
e 3 Day Live Measurement Data (Network Parameter#:. Wireless Data Serviceyz 2G & 3G
eé Customer Service Data

Let us understand these formats in deail.

2.4.1.2 MONTHLY PMRG

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 MRB @prds@tatidelivithQtie Assistance of the operatoratOEA T PAOAOT 06 O
premises for the month of January February and March 2016 The performance of operators on various

parameters was assessed against the benchmarks. Parameters include

®

~ S ¥
TIMRB | [ o7ecn
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Network Availability

PBTS accumulated downtime
PWorst affected BTS due to downtime

Connection Establishment (Accessibility)

FCall Set Up success Rate (CSSR)

Network Congestion Parameters

PSDCCH/Paging Channel Congestion
FTCH Congestion
PPoint of Interconnection

Connection Maintenance

$Call Drop rate
PBWorst affected cells having more than 3% TCH drop

Voice Quality

% Connections with good voice quality

All the parameters havebeen described in detail along with key findings of the parameters in sectiorb
of the report. The benchmark values for each parameter have been given in the table below.

10
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7IMRB | - @m

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

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




TRAI Audit Wireless Report-Bihar & Jharkhand Circle

JFM Quarter-2016

22.4.1.3 AUDIT PARAMETERNETWORRG

Let us now look at the various parameters involved inthe 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 havinghore than 3% TCH drop X0
Maintenance p - - . -
(Retainability) Y%age of connection with good voice quality X Py
Point of Interconnection (POI) X nodp

11
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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 (@prdsehtativelvithQlie Assistance of the operatoratOEA T PAOAOT 06 O
premises for the month of January February and March 2016 The 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 parameters in sectio®
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
o Node Bs downtime (not available for service) XKoOHE

Network Availability - -

Worst affected Node Bs due to downtime KoOH3
Connection Call Setup Success Rate (within licensee's own network) X p
Establishment RRC Congestion KoM
(Accessibility) Circuit Switched RAB Congestion KoK

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

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 atthe operator premises and verified
every month of the quarter. This includes three parameters

U Services Activation/ provisioning:- Activation done within 4 hours Py i T

i PDP Context activation successrate:0 $0 #1 1 OAgO AAOEOAOEI T OOAAA
i DropRae-$O01 B 2A0A N ir

22.4.1.7 AUDIT PARAMETERWIRELESS DATA SERSIRG & 3G)

Service Activation Activation done within 4 hours X  pj

PDP Context

activation success PDP Context activation success rate X  pj

rate

Drop Rate Drop Rate Ho%
13 s ¥
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22.4.1.8 POINT OF DATA EXTRIGIN

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

< 2
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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 operators. The 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 giverbelow.
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é2.4.1.10CALCULATIONETHODOLOG: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 monthx 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% = [(Al x C1) + (A2 x C2
E888E j!1T @ #1 Qe T j!Y E

Where:

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

C1 = Averag&&DCCH / 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/) #1 1T CAOOEITTI K yi !y
@ #1 Qe T j!'Y E !'a ES8E !1
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 POls (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
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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!1T @ #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/) #1 1T CAOOEITTI K yi !y
xCn)]/j 'Y E ! é4 EBE !'1Q
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
After Selection Combining Speech)) x 100
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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).

22.4.1.13TCBH; SIGNIFICANCE ANDESETION METHODOLOGY

10O PAO 113 OACOIAQGEITO alily jo T £ aillTyqh 4ETA #1171 OEOC
period starting at the same time each day for which the average traffic of the resoure 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 proedure 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 SERVICEAMMRIERS

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 last month of the auarter. For example,
data for quarter ending March 2016(* & - Yowddicollected in the month of January2016 To extract the
data for customer service parameters for the purpose of audit, IMRB auditors primarily visit the
following locations/ departments/o FZAEAAO AO OEA 1T PAOAOIT 060 AT A8

1 Central Billing Center
i 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 credibility (postpaid and prepaid)

Resolution of billing/charging complaints

OAOET A T £ APPI UET ¢ AOAAEOTxAEOAOTAAEOOOI AT O
Response time to the customer for assistance

Termination/closure of service

Time taken for refund of security deposit after dosures.

=A =4 =4 4 -4 A

o1

A

0
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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 along with keyindin gs of the parameter in section 6of
the report. The benchmark values for each parameter have been given in the table below.

52.4.1.16AUDIT PARAMETERSUSTOMER SERVICE

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

Parameter

Calculation Methodology

Total billing complaints received during the

Metering and billing credibility - Postpaid 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
(Postpaid + 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 duringthe
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

22.4.2.1 SIGNIFICANCE AND MIBDOLOGY

The main purpose of live calling is to verify the performance of various customer service 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 March 2016 The data considered for live calling
was for the month prior to the month in wh ich the live calling activity was being conducted. In this
case, data of~ebruary 2016was 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 doneto verify Resolution of billing complaints within stipulated time. The process for this
parameter is stated below.

€ 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

Callsare 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 20 December, 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 SERVICE COMPLAINERRBESTS

O3A0OOEAA OANOAOGOG 1T AAT O A OANOAOGO 1T AAA O A OAOOEAA ¢
and includes.
A request for change of tariff plan
e Arequest for activation or deactivation of a value added service or a supplementary
service or a speil pack
¢ ' OANOAOO &£ O AAOEOAOEIT 1T &£ ATU OAOOGEAA AOAEI
e 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 serve 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 services.

Level 1 Servicginclude 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 pvided by TRAI as per the NNP
(National Numbering Plan).

2.4.2.4.1 PROCESS TO TEST LEME1 SERVICES

T /17 OEOEOETI ¢ OEA 1 PAOAOI 0860 DPOAI EOAO j w@AEAT CAT#AI1
authorized personnel to provide a list of Level 1 services being activia 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,
AOAEOI OO AEAAE EA OEAOA EO Ailthbtlist. BduditdindaeyA 0 OOAO0O0O
emergency number in addition to the below list, that number is also tested during live calling.
1 Onreceiving the list, auditors verify it if the below given list of numbers are active in the
OAOOEAA DPOI OGEAAOGO 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.
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1 Post erifying the list, auditors do live calling by equally distributing the calls among the
various numbers and update the results in the live calling sheet.

100
101
102
104
108
138
149
181
182
1033

Police

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

Fublic 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 Matural 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

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

Mational Career Service(MCS)

Free Legal Service Helpline

Municipal Corporations

Labour Helpline

Sashastra Seema Bal (S5B)

Mational Do Not Call Registry

Complaint of Electricity

Drinking Water Supply

Election Commission of India

2.4.2.5 CUSTOMER CARE

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

e #A1 10 CAOOET ¢ ATT1TAAOGAA AT A AT OxAOAA AU T PAOAOT OB
€ % age of calls answered by operator / voice to voice) within 90 seconds: In 95% of the cases or
more
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The process for this parameter is stated below.

e 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 400 HRS and 50 calls
between 00 HRS to 900 HRS.

€ Time to answer the call bythe 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 also includes 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

22.4.3.1 SIGNIFICANCE AND MEDOLOGY

Drive test, as the nane suggests, is conducted to measure thperformance of an operatorin 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 various operators in
the area in terms of coveage (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 budings etc.

IMRB conducted two types of drive tests as mentioned below.
€ Operator Assisted Drive Test
¢ IndependentDrive Testj . I ) $4 Ai 1T AOAOGAA ET *&-8VY0Q

The main difference between the two is that in the operator assisted, operators participate in thedrive
test along with their hardware, software, phones etc. while in the independent drive test IMRB conducts
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 ASSISTEIWVBRESQ VOICEG & 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 dal mode (3G on priority).
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As per the new directive given by TRAI headquarters, 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.
2.

Normal SSA
Difficult SSA

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

3 consecutive daysvere selected fordrive test in selected SSA. SSAsere defined as per BSNL
and SSA listwasfinalized by regional TRAI office.

On an average, a minimum of 80 kiometers wascovered each daycovering 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 thse areas where the number of complaints 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 thathere 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 highwaysbut 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 day preferably in relatively bigger
city.
The drive test covered selected cities and adjoinig 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 between 10 am and 8 pm on weekdays.
The Vehicle used in the drive tests was equipped witlthe 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 each test call was 120 seconds.
A test call was generated 10 seconds after the previous tesdll is completed. For 3G, the gap
between two calls was 30 seconds.
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: -

é

é

Drive test wasconducted for 6 consecutive days in selected SSASSAs are defined as per BSNL
and SSA listwas finalized by regional TRAI office.

On an average, a minimum of 80 kilometerswascovered each daycovering a minimum

distance of 500kms in 6 days.

Rest of the activities fordrive test in difficult SSAs are same as drive test for normal SSAs.

22.4.3.3 INDEPENDENT DRIVBTE2G & 3G

26

.......

IMRB |erech i

O e

Telecom Regulatory Authority of India
(1S/150 90012008 Certifiod Organisation)



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

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 SSAon each
day. The SSA were defined as per BSNL and SSA listasfinalized by regional TRAI office.

€ 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 of complaints received were on
the higher side, if provided by TRAL.

e 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

o0 With In city
0o Major Roads
o Highways

0 Shopping complex/ Mall
o Office Complex/ Government Building
€ There were no fixed cals 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 day preferably in relativelyigger
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 between 10 am and 8 pon 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 30 km/hr.
€ The holding period of each test call was 120 seaods.
€ Atest call was generated 10 seconds after the previous test call is completdtbr 3G, the gap
between two calls was 30 seconds.
€ Height of the antenna was kept uniform in case of all service providers.

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-75dBm
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 G5 valuez B

O e
v &

IMRB |erech i

------------ Telecom Regulatory Authority of India
(1S/150 90012008 Certifiod Organisation)




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

V  %age samples with good voice quality = B/A x 100
e Voice quality (CDMA)
V Total FER BINs (forward FERY A
FER BINs with 0.2 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]
€ Call setup success rate
V  Total number of call attempts z A
V Total Calls successfully established; 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 establishedz B
V Call Drop Rate (%age) = (B/A) x 100

< << <

2.4.4 WIRELESS DADRIVE TEE2G & 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 selup consists of a TestDevice and a TestSever with specified software and
hardware. Test callsare established between the TestDevice and TestServer and measurementsare
made for the respective QoS parameters. These parametei@de measured in a stationary mode. Service
Activation/Provisioning, PDP Context Activation Success Rate and Drop rate are reported from the
actual network counters/database.
€ To assess the quality of the connection between an end user and an Internet Service Provider
(ISP), ideally the TestServeris placed as near as posble to the gateway providing the
interconnection between access network and ISP network. The location of the testerveris 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 interconnecting with the Internet.
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Arccess Network IAP MNetworlk:
i} o= |
local
switch
HNTF .
| physical access | concentrationftransit |

| | |
Test-PC

Test-Zerver

—= Testj Calls

Gateway

Figure for Measurement setup

22.4.4.2 REQUIREMENTS FOR THEISERVER

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.corg)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

2.4.4.3 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

2.4.45.1 SUCCESSFUL DATA TRANEMISSIONS 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 file is 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 file. An attempt to transmit the test fileis considered
unsuccessful if it takes longer than 60 seconds.

Successful data transmission download attempts =

Total Successful download attemptsx100

Total download attempts

2.4.4.5.2 SUCCESSFUL DATA TRANMISSION UPLOAD ATTBMPTS

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 &st file is
uploaded completely and with no errors.
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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 longerthan 60 seconds.

Successful data transmission upload attempts = _Total Successful upload attemptsx100

Total upload attempts

2.4.4.5.3 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 speedis the average of the lower 10% of all such test calls.

Minimum download speed (average of lower 10% of all test calls) =
Download speed (A1+A2+A3+A4+A5+A6y100
6
Note - Al, A2, A3, A4 A5 & A6 are downloasgpeeds at 6 hotspots

2.4.454 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 location. Even though 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 average throughputo 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 data should be calglated 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 throughputs
calculated asthe average of all such test calls.

Average Throughput for Packe t data = Average ofdownload attempts in Kbit/ average download
time in secs

31

o N
A &

IMRB |erech i

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



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

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 connected 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) 5660047
Airtel 26883216
BSML Bihar/Jharkand 1718095
Idea 11468918
Reliance CDMA 1575061
Reliance GSM Mo Service
TATA CDMA 178311
TATA GSM 951509
Telenor 6549452
Vodafone 10150128
Name of Operator  Number of Subscriber as per VLR-3G
Aircel 3G 370362
Airtel 3G 1011048
BSNL Bihar/Jharkand 3G MNDR

- A O A WIERWéta was considered for the number of subscribers.

2.6 COLOUR CODES TO REAE REPORT

Not Meeting the benchmark Best Performing Operator
(J .
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3 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 theBihar & Jharkhandcircle, with a parameter wise
performance evaluation as compared to TRAI benchmark.

3.1 PMR DAR¢3 MONTHSCONSOLIDATHBEDR 2G

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

- f Service Provid BTSs Call Set-up Worst
ame of Service Provider :
Accumulate  Worst  Success Rate ed %age of

SDCCH aff
d downtime affected (within : 'f " : Call Drop : connection
: . Paging Chl. TCH Congestion : cells having :
(not BTSsdueto licensee's : Rate (%age) with good
ilable § P i Congestion more than . it
available for downtime own voice quali
: 3% TCH drop L
service) network)

Aircel(DWL)
Airtel
BSNL Bihar/Jharkand
ldea
Reliance CDMA
TATA CDMA
TATA GSM

Telenor
Vodafone

NA: SDCCH/ Paging channel congestion not applicable for CDMA oprators. Hence, it has been
reported as NA for RelianceCDMA and Tata CDMA

Following are the parameter wise observations for wireless operators foBihar & Jharkhandcircle:

BTSs Accumulated Downtime:

All operators met the benchmark. Minimum BTS Accumulated downtime was recorded for Airtel at
0.05%.

Worst Affected BTSs Due to Downtime:

Aircel failed to meet the benchmark. Minimum worst affected BTSs due to downtime was recorded for
TATA GSM &CDMA at 0.00%.
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Call Set-up Success Rate (CSSR):
Aircel, BSNLand Telenor failed to meet the benchmark for CSSRThe maximum CSSR was observed for
Vodafone with 99.20%.

SDCCHY/ Paging Chl. Congestion :

Aircel, BSNL and Telenor failed tomeet the benchmark on SDCCH / Paging Channel CongestionTATA
GSMrecorded the best SDCCH / Paging Channel Congestion

TCH Congestion :

Aircel and Telenor failed to meet the benchmark for TCH congestion, while TATACDMA 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
CDM at 0.19%.

Worst Affected Cells Having More than 3% TCH Drop:

Aircel, Telenorand BSNL failed to meet the benchmark. Best performance was recorded for Reliance
CDMA at 0.56%.

Voice Quality
Telenor failed to meet the benchmark. Best performance was recorded foTATA CDMA at 98.25%.

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 wise summary tables for each network parameter basis PMR data.

3.1.1 PMRDATA- JANUARY¥OR 2G

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

BTSs Call Set-up

Accumulated Worstaffected  Success Rate . Worst affected ’ .
SDCCH/ Paging Chl. Call Drop Rate connection with

cells having more
Congestion Yeage
E (age) than 3% TCH drop

Name of Service Provider Month %age of

January

downtime BTSs due to (within TCH Congestion

good voice

(notavailable  downtime  licensee's own \
quality

for service) network)

Benchmark 2%

<2% 205% 3% 205%

Aircel(DWL) 0.04% 14.11% 84.70% 1.51% 14.51% 1.77% 13.21% 95.05%

Airtel 0.05% 0.15% 95.43% 0.7%% 1.33% 1.67% 2.33% 95.72%

BSNL Bihar/Iharkand 1.98% 1.82% 96.46% B.22% 2.60% 1.48% 13.17% 96.80%

Idea 0.51% 1.28% 96.31% 0.73% 1.86% 0.91% 272% 96.30%

Reliance CDMA 0.32% 1.78% 96.90% NA 0.87% 0.16% 0.44% 97.47%

Reliance GSM No Service No Service No Service No Service No Service No Service No Service Mo Service

TATA CDMA 0.18% 0.00% 97.53% NA 0.67% 0.36% 1.17% 98.25%

TATA GSM 0.09% 0.00% 97.98% 0.20% 0.50% 0.52% 2.34% 97.52%

Telenor 0.15% 0.03% 91.95% 1.27% 6.33% 0.62% L.24% 94.84%

Vodafone 0.32% 1.21% 99.20% 0.43% 0.80% 0.74% 2.77% 97.71%

3.1.2 PMRDATA¢ FEBRUARKOR 2G

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

. . BTSs e Call Set-up Worst Seaze of
Name of Service Provider Month Accumulated Success Rate ) affected cells g )
February . affected BTSs o SDCCH/ Paging TCH Call Drop Rate ) connection
downtime (within ) ) having more )
due to Chl. Congestion ~ Congestion (%age) with good
i than 3% TCH i ¥
downtime voice quality

(not available licensee's
for service) own network) drop

Benchmark <2% <2% 205% £2% 205%

Aircel[DWL) 1.82% 9.61% B4.51% 2.16% 15.67% 2.00% 15.57% 95.00%

Airtel 0.05% 0.13% 95.44% 0.74% 1.29% 1.71% 2.20% 95.73%

BSNL Bihar/Jharkand 1.95% 1.89% 96.14% 0.15% 0.09% 1.46% 6.86% 96.43%

Idea 0.51% L79% 96.17% 0.82% 1.92% 0.88% 2.67% 96.48%

Reliance CDMA 0.20% 1.39% 96.82% NA 0.87% 0.22% 0.66% 97.38%

Reliance GSM No Service No Service No Service No Service No Service No Service No Service No Service

TATA CDMA 0.16% 0.00% 98.06% NA 0.33% 0.35% 1.86% 98.25%

TATA GSM 0.11% 0.00% 97.80% 0.28% 0.80% 0.52% 2.60% 97.45%

Telenor 0.31% 0.76% 92.45% 2.1%% 6.11% 1.01% 517% 54.73%

Vodafone 0.32% 1.32% 99.21% 0.46% 0.79% 0.74% 2.75% 97.93%
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3.1.3 PMRDATA- MARCHFOR 2G

March PMR

Network Availability Connection Establishment (Accessibility)

BTSs
Name of Service Provider Month March Accumulated  Worstaffected (0 o P SUCCess
E arc \ccumulate: 'orst airecte
ame o service Srovider Homh Hale Rate (within SDCCH/ Paging Chl.

downtime BTSs due to | ) TCH Congestion
) ) licensee's own Congestion
(not available downtime

network]
for service) )

Connection Maintenance (Retainability)

Worst affected
Call Drop Rate (%age) cells having more

Y%age of
connection with

than 3% TCHdrop good voice quality

Benchmark 2% 2% >95%
Aircel(DWL) 1.81% 10.85% 84.33% 2.55% 15.22% 1.91% 15.20% 95.03%
Airtel 0.05% 0.12% 95.43% 0.79% 1.27% 1.52% 2.14% 95.91%
BSNL Bihar/Jharkand 1.83% 1.94% 84.64% 047% 1.42% 0.95% 2.73% NDR
Idea 0.62% 1.36% 96.12% 0.92% 1.80% 0.85% 2.67% 96.62%
Reliance CDMA 0.18% 0.79% 97.06% NA 0.79% 0.19% 0.63% 96.45%
Reliance GSM No Service No Service No Service No Service No Service No Service No Service No Service
TATA CDMA 0.17% 0.00% 97.91% NA 0.53% 0.36% L7T% 98.25%
TATA GSM 0.10% 0.00% 97.80% 0.28% 0.80% 0.52% 2.60% 97.45%
Telenor 0.31% 0.94% 93.56% 1.51% 5.33% 1.18% 6.22% 94.70%
Vodafone 0.41% 1.28% 99.20% 0.52% 0.80% 0.72% 2.75% 98.02%
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3.2 3 DAY DATA CONSOLIDATHBEDR 2G

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.

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

Name of Service BTSs Call Set-up

Worst :
Provider Accumulate  Worst  Success Rate  SDCCH/ ' %age of

i affect
d downtime  affected (within Paging Chl. : Call Drop cells having connection
(not BISsdueto licensee’s Congestion ;:a.ge Rate (%age) m{;re than with good
available for downtime own (%age) voice quality

: 3% TCH drop
service) network)

2% 295% z 1% 2% £3% 295%
Aircel(DWL) 1.23% 0.00% 85.29% 1.84% 14.60% 1.85% 14.04% 95.03%
Airtel 0.05% 0.01% 95.46% 0.76% 1.28% 1.69% 2.31% 95.80%
BSNL Bihar/Jharkand 1.07% 1.15% 92.74% 3.37% 1.53% 1.01% 7.21% 95.50%
Idea 0.64% 0.03% 97.11% 0.90% 2.02% 0.97% 2.59% 96.62%

Reliance COMA arver issugServer issugServer issudServer issugServer issugServer issugServer issugserver issue
TATA CDMA 0.22% 0.00% 98.11% NA 0.68% 0.31% 2.19% 98.25%
TATA GSM 0.14% 0.00% 98.41% 0.16% 0.22% 0.47% 0.11% 97.47%
Telenor 0.31% 0.32% 92.28% 2.18% 6.42% 1.16% 5.93% 94.70%
Vodafone 0.47% 0.00% 99.58% 0.48% 0.42% 0.65% 2.75% 97.89%

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

BTSs Accumulated Downtime:

All operators met the benchmark. Minimum BTS Accumulated downtime was recorded for Airtel at
0.05%.

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

Call Set-up Success Rate (CSSR):

Aircel, BSNL and Telenor failed to meetthe benchmark for CSSRThe maximum CSSR was observed for
Vodafone with 99.58%.

SDCCH/ Paging Chl. Congestion :

Aircel, BSNLand Telenor failed to meet the benchmark on SDCCH / Paging Channel CongestionTATA
GSMrecorded the best SDCCH / Paging Channel Congestion
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TCH Congestion :

Aircel, Ideaand Telenor failed to meet the benchmark for TCH congestion, while TATA GSM
performed the best on TCH congestion.

Call Drop Rate:

All operators met the benchmark for the parameter. Minimum call drop rate was recorded for Tata
CDMA at 0.324.

Worst Aff ected Cells Having More than 3% TCH Drop:

Aircel, Telenor and BSNL failed to meet the benchmark. Best performance was recorded foFata GSM
at 0.1%.

Voice Quality

Telenor failed to meet the benchmark. Best performance was recorded foWodafone at 98.33%.

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 wise summary tables for each network parameter basis 3 day live data.

3.2.1 3 DAYDATA- JANUARY¥OR 2G

January 3 Day
Network Availability Connection Establishment (Accessibility) Connection Maintenance (Retainability)

BTSs Call Set-up

Yage of
Accumulated Worst affected  Success Rate ) Worst affected g )
. e SDCCH/ Paging Chl. . Call Drop Rate ) connection with
downtime BTSs due to (within i TCH Congestion cells having more .
; \ . \ Congestion [%age) good voice
(notavailable  downtime  licensee's own than 3% TCH drop

- I'
for service) network) quality

Name of Service Provider 3 Day
January

Benchmark £2%

<% 205% 2% 2% 23% 205%

Aircel(DWL) 0.04% 0.00% 86.65% 0.98% 12.99% 1.70% 12.34% 95.10%

Airtel 0.07% 0.00% 95.46% 0.7%% 1.35% 1.65% 2.38% 95.78%

BSNL Bihar/Jharkand 0.94% 1.82% 95.95% 9.4%% 3.09% 1.71% 13.69% 95.79%

Idea 0.82% 0.00% 97.48% 0.7% 1.85% 1.04% 2.65% 96.32%

Reliance CDMA Serverissue | Serverissue Server issue Serverissue Serverissue | Serverissue Server issue Serverissue

Reliance GSM No Service No Service No Service Mo Service Mo Service No Service No Service Mo Service

TATA CDMA 0.22% 0.00% 98.29% NA 0.27% 0.31% 2.22% 98.25%

TATA GSM 0.23% 0.00% 98.58% 0.1%% 0.25% 0.49% 0.10% 97.65%

Telenor 0.25% 0.00% 92.60% 3.06% 5.87% 1.07% 5.12% 95.02%

Vodafone 0.44% 0.00% 99.55% 0.53% 0.45% 0.69% 2.78% 98.06%

3.2.2 3 DAYDATAc¢ FEBRUARKOR 2G

February 3 Day

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

BTSs s Call Set-up Worst % .
; o ider 3 Dz ors hage 0
Name of Service Provider 3 Day Accumulated Success Rate . affected cells e .
February affected BTSs SDCCH/ Paging TCH Call Drop Rate connection

downtime (within ) . having more )
Chl. Congestion  Congestion Yoage with good
(not available : licensee's g € (%age) than 3% TCH : & )
voice quality

for service) own network) drop

Benchmark 2%

295% £1% £2% 3% 295%

Aircel[DWL) 1.95% 0.00% 84,36% 1.62% 16.48% 1.91% 15.71% 94,99%

Airtel 0.03% 0.03% 95.41% 0.73% 1.27% 1.72% 2.28% 95.79%

BSNL Bihar/Iharkand 0.70% 1.28% 95.97% 0.11% 0.09% 0.79% 6.34% 95.19%

Idea 0.33% 0.01% 96.34% 0.99% 2.69% 0.92% 2.56% 96.70%

Reliance CDMA Serverissue | Serverissue | Serverissue Server issue Serverissue | Serverissue | Serverissue | Serverissue

Reliance GSM No Service No Service No Service No Service No Service No Service Mo Service No Service

TATA CDMA 0.17% 0.00% 98.26% NA 1.64% 0.33% 2.31% 98.25%

TATA GSM 0.10% 0.00% 98.33% 0.14% 0.21% 0.46% 0.11% 97.75%

Telenor 0.33% 0.00% 91.72% 1.70% 7.28% 1.27% 6.35% 94.57%

Vodafone 0.37% 0.00% 99.61% 0.49% 0.39% 0.61% 2.76% 98.44%
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3.2.3 3 DAYDATA- MARCHFOR 2G

March PMR

Network Availability Connection Establishment (Accessibility)

BTSs
Name of Service Provider Month March Accumulated ~ Worst affected
downtime BTSs due to
(not available downtime
for service)

Call Set-up Success
Rate (within SDCCH/ Paging Chl.
licensee's own Congestion
network)

TCH Congestion

Connection Maintenance (Retainabili

Worst affected
Call Drop Rate (%age) cells having more

Y%age of
connection with

than 3% TCHdrop good voice quality

Benchmark £2% 2% 205%
Aircel(DWL) 1.81% 10.85% 84.33% 2.55% 15.22% 1.91% 15.20% 95.03%
Airtel 0.05% 0.12% 95.43% 0.79% 1.27% 152% 2.14% 95.91%
BSNL Bihar/Jharkand 1.83% 1.94% 84.64% 047% 1.42% 0.95% 2.73% NDR
Idea 0.62% 1.86% 96.12% 0.92% 1.80% 0.85% 2.67% 96.62%
Reliance CDMA 0.18% 0.7%% 97.06% NA 0.79% 0.15% 0.63% 96.45%
Reliance GSM No Service No Service No Service No Service No Service No Service No Service No Service
TATA CDMA 0.17% 0.00% 97.91% NA 0.53% 0.36% 177% 98.25%
TATA G5M 0.10% 0.00% 97.80% 0.28% 0.80% 0.52% 2.60% 97.45%
Telenor 0.31% 0.94% 93.56% 1.51% 5.33% 1.18% 6.22% 94.70%
Vodafone 0.41% 1.28% 99.20% 0.52% 0.80% 0.72% 2.75% 98.02%
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3.3 PMR DATA; 3 MONTHSCONSOLIDATHBDR 3G

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

Worst
Node Bs Worst . o
Name of Service Provider Circuit affected %Circuit

downti ffected Circuit . . : .
R RRC e Switched  cells having Switch Voice

(not Node Bs due CS5R ' : Switched RAB . :
iable § ; Congestion . " voicedrop morethan  Quality
available for 0 ‘ongestion . . :
: : : rate 3% Circuit  (CSV quality)
service]  downtime :
switched

Aircel 3G
Airtel 3G
BSNL Bihar/lharkand 3G

Following are the parameter wise observations for wireless operators foBihar & Jharkhandcircle:

Node Bs downtime :
All operators metthe benchmark for Node Bs downtime.

Worst affected Node Bs due to downtime
Aircel failed to meet the benchmark for worst affected Node Bs due to downtime.

Call Set-up Success Rate (CSSR):
Aircel and BSNLfailed to meet the benchmark for CSSR.

RRC Congestion :
Aircel and BSNL failed to meetthe TRAI benchmark for RRC Congestion.

Circuit Switched RAB Congestion
All operators met the TRAI benchmark for Circuit Switched RAB Congestion.

Circuit Switched Voice Call Drop Rate:
All operators met the benchmark for Circuit Switched Voice Call Drop Rate.

Worst affected cells having more than 3% Circuit switched voice drop rate
Aircel and BSNL failed to meetthe benchmark for worst affected cells having more than 3% Circuit
switched voice drop rate

Circuit Switch Voice Quality
All operators met the benchmark for Circuit Switch Voice Quality .

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 wise summary tables for each network parameter basis PMR data.

73.3.1 PMRDATA- JANUARY¥OR 3G

January PMR 3G

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

Worst
Name of Service Provider R affectedcells .
Node Bs Worst o Circuit %Circuit
Month January Circuit

having more
downtime affected - RRC switched e

Switched RAB than 3% switch Voice
Switcl } han 3%
(notavailable Node Bsdue Congestion . voice drop Quality
) i Congestion Circuit e B
forservice) to downtime rate : (CSV quality)
switched

voice drop
Benchmark

Aircel 3G

Airtel 3G

BSNL Bihar/JIharkand 3G

3.3.2 PMRDATA¢ FEBRUARKOR 3G

February PMR 3G

Connection Establishment

Network Availability (Accessibility)

Connection Maintenance (Retainability)
Worst

Worst i affected
Name of Service Provider MNode Bs affected lreut

RRC Switched
Month February downtime Mode Bs _ _ switched more than 3 ch Voice
CSS Congestio RAB

_ _ voice drop 3% Circuit Quality
_ _ n Congestio _ - _
for service) downtim rate switched (CSV quality)

Circuit cells having % Circuit
(not available dueto
voice drop

rate
Benchmark

Aircel 2G

Airtel 3G

BSNL Bihar/lharkand 3G

3.3.3 PMRDATA- MARCHFOR 3G

March PMR 3G

Connection Establishment

Network Availability (a ibility)
ccessibili

Connection Maintenance [Retainability)
Waorst

Worst e — affected
Name of Service Provider Mode Bs affected G ] Circuit cells having aCircuit
Month March downtime MNode Bs ) switched more than switch Voice
_ CSS Congestio RAB _ . _ . _
(not available due to n Congestio voice drop 3% Circuit Quality
for service}) downtim rate switched {CsW quality)
voice drop
rate
Benchmark

Aircel 3G

Airtel 3G

BSNL Bihar/Jharkand 3G
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3.4 3 DAY DATA CONSOLIDATHBEDR 3G

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

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

Worst
Circuit Circuit affected %aCircuit
RRC Switched  Switched cells having Switch Voice
Congestion RAB voice drop  more than Quality
Congestion rate 3% Circuit  (CSV quality)
switched

Name of Service Node Bs Worst
Provider downtime  affected
(not Node Bs due CSSR

available for to
service)]  downtime

Aircel 3G
Airtel 3G
BSML Bihar/Iharkand 3G

Node Bs downtime :
All operators met the benchmark for Node Bs downtime.

Worst affected Node Bs due to downtime
All operators met the benchmark for worst affected Node Bs due to downtime.

Call Set-up Success Rate (CSSR):
Aircel and BSNLfailed to meet the benchmark for CSSR.

RRC Congestion:
Aircel and BSNL failed to meetthe TRAI benchmark for RRC Congestion.

Circuit Switched RAB Congestion
All operators met the TRAI benchmark for Circuit Switched RAB Congestion.

Circuit Switched Voice Call Drop Rate:
All operators met the benchmark for Circuit Switched Voice Call Drop Rate.

Worst affected cells having more than 3% Circuit switched voice drop rate :
Aircel and BSNLfailed to meet the benchmark for worst affected cells having more than 3% Circuit
switched voice drop rate

Circuit Switch Voice Quality
All operators met the benchmark for Circuit Switch Voice Quality .
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Below are the month wise summary tables for each network parameter basis 3 day live data.

3.4.1 3 DAYDATA- JANUARY¥OR 3G

January 3 Day 3G
Network Availability Connection Establishment (Accessibility)
Name of Service Provider 3 Day

Node Bs
LELTIETY

Connection Maintenance (Retainability)

Worst
affected cells
Worst having more
downtime

than 3%

Circuit
affected RRC . ! switched
N . Switched RAB
(not available Node Bs due Congestion

for service)

voice dro it
Congestion a u
Benchmark

rate switched

voice drop

ircuit HCircuit

Switch Voice
Quality

to downtime

{CSV quality)
Aircel 3G

rate
Airtel 3G

BSNL Bihar/lharkand 3G

3.4.2 3 DAYDATAc¢ FEBRUARKOR 3G

Network Availability

Connection Maintenance (Retainability)
MName of Service Provider 3 Day

Worst
Node Bs affected
February

downtime MNode Bs

Worst

Circuit

Switched
RAB

affected
RRC
[(not available

cells having
more than
voice drop 3% Circuit
rate switched
voice drop
rate
Aircel 3G

Congestio
due to e
for service)

FeCircuit
Switch Voice
uali

N Congestio a ty
downtim [CsWv quality)
Benchmark

Airtel 3G

BSML BiharfJharkand 3G

3.4.3 3 DAYDATA- MARCHFOR 3G

March 3 Day 3G
- o Connection Establishment
MNetwork Availability

{Accessibility)

Mame of Service Provider 3

Connection Maintenance (Retainability)
Day March

Worst
MNode Bs

affected

Worst
Circuit
downtime Node Bs

{not available

due to
for service) downtim

Benchmark
Aircel 2G

Airtel 3G

BSNL Bihar/Jharkand 3G

RRC
Congestio

Switched
RAB

Congestio

affected
cells having
more than
3% Circuit
switched

woice drop

rate

Circuit
switched
woice drop

rate

%oCircuit
Switch Voice
Quality
(Cswv quality)
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TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

3.5 WIRELESS DAPMR& 3 DAY LIVEE CONSOLIDATHHDR 2G

Wireless Data-PMR Wireless Data-Live Data

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

=95%
Aircel[DwWL) 99.99% 99.50% 1.11% MDR 99.97% 1.14%

Airtel 100.00% MDR MDR MDR MDR MDR

BSML Bihar/lharkand MDR 96.06% NODR MDR 96.28% MDR
Idea 99.99% 98.77% 1.33% MDR 93.06% 1.57%
Reliance CDMA MDR MDR MDR MDR 98.93% 1.44%

TATA CDMA 97.83% MDR MDR 100.00% MDR MDR
TATA GSM 100.00% 99.35% 1.89% 100.00% 99.95% 1.63%
Telenor 92.73% 98.56% 0.69% 95.44% 99.63% 1.12%

Vodafone 99,90% 99,01% 3.53% MDR MDR MDR
NDR: - No Data Received

Following are the parameter wise observations for wireless operators foBihar & Jharkhandcircle:

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 ratén monthly as well as live.
Drop Rate :

All operators met the benchmark for Drop Rate in monthly as well as live.
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3.6 WIRELESS DAPMR& 3 DAY LIVE CONSOLIDATHHDR 3G

Wireless Data-PMR Wireless Data-Live Data

Activation PDP Context Activation PDP Context
done within activation Drop Rate done within activation Drop Rate
4 hours success rate 4 hours success rate

MName of Service Provider

Aircel 3G
Airtel 3G
BSMNL Bihar/lTharkand 3G

Following are the parameter wise observations for wireless operators foBihar & Jharkhandcircle:

Activation done within 4 hours

All operators met the benchmark for Activation done within 4 hours in monthly as well as live.
PDP Context activation succe ss rate:

Airtel failed to meet the benchmark for PDP Context activation success ratén PMR audit.
Drop Rate :

Airtel 3G and BSNL3Gfailed to meet the benchmark for Drop Ratein PMR and BSNL failed inlive audit
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Below are the month wise summary tables for each network parameter basis PMR and Live data.

3.7 LIVE CALLING DATEONSOLIDATED

Response time to Level 1 Service

Metering and Billing . .
customer for assistance Service Requests

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

Mame of Service Yage Kage Accessibility
Provider complaints complaints of call
resolved resolved centref
within 4 within &6 customer
weeks weeks care

Aircel(DWL)

Airtel

BSML Bihar/lharkand

Idea

Reliance CDMA

TATA CDMA

TATA GSM

Telenor

Vodafone

Resolution of billing complaints

As per the consumers (live calling exercise) none of the operators was able to meet the benchmark of
resolving 98% complaints within 4 weeks and100%complaints within 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)
Airtel failed to meet the benchmark for Customer Care / Helpline Assessment (voice to voice)
Level 1 Service

As per the live callingresults all operators failed to meet the TRAI benchmark for level 1 service with
calls being answered. The details of live calling done for the level 1 service have been provided in the
annexure for each operator.

Complaint /Request Attended to Satisfaction

All operators performed satisfactorily in terms of satisfaction of the customers for service requests.
Vodafone and Aircel recorded the best performance at 88%.
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3.8 BILLING AND CUSTOMERRE- CONSOLIDATED

Response time

Metering and billin - .
= = Billing Complaints to customer Customer care

credibilit
¥ for assistance

% of cases Percentage
MName of Service Provider % of % of where Percentage of calls
Postpaid Prepaid complaints complaints credit/wavier of calls answered by
Subscribers Subscribers resolvedin 4 resolvedin6  is received answered by the
weeks weeks within one the WR operators
week [woice to

Aircel(DWL)

Airtel

BSML Bihar/Iharkand

Idea

Reliance CDMA

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 thatdea failed to meet the TRAI
benchmark for the parameter. Aircel and TATA GSM &CDMA had the best performance with 0.00%
billing disputes.

Metering and Billing Credibility z Prepaid Subscribers

For the prepaid customersall operators metthe benchmark of charging disputes. TATA GSM& CDMA
performed the best with 0.00% disputes

Resolution of b illing complaints
All operators met the TRAI benchmark for resolution of billing complaints within 4 weeks and 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 ca lls answered by the IVR

BSNL and Aircelfailed to meet the benchmark of 95% IVR call being attendedVodafone 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 specifiedbenchmark of 95% Idearecorded the best performance for the
parameter.
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3.9 INTER OPERATOR CASSESSMENTCONSOLIDATED

Inter Operator Call Assessment

BSNL
Inter operator call Assessment . . . Reliance .
Aircel(DWL) Airtel Bihar/Jharkan [i (] Reliance GSM TATA CDMA TATA GSM Telenor Vodafone
Toy From= d CDMA

Aircel(DWL) 97.00% 94.00% 97.00% 95.00% 97.00% 95.00% 95.00% 97.00% 92.00%

Airtel NA 95.00% 93.00% 93.00% 93.00% 97.00% 97.00% 97.00% 98.00%

BSNL Bihar/Jharkand 98.00% NA 59.00% 97.00% 95.00% 94.00% 97.00% 97.00% 98.00%

Idea 96.00% 92.00% NA 59.00% 95.00% 97.00% 97.00% 97.00% 100.00%

Reliance CDMA g 98.00% 93.00% 97.00% NA 98.00% 97.00% 98.00% 97.00% 98.00%

Reliance GSM 97.00% 95.00% 97.00% 95.00% NA 98.00% 98.00% 98.00% 98.00%

TATACDMA 98.00% 95.00% 97.00% 98.00% 97.00% NA 95.00% 95.00% 97.00%

TATA GSM 97.00% 95.00% 97.00% 98.00% 97.00% 95.00% NA 96.00% 96.00%

Telenor f 98.00% 95.00% 97.00% 97.00% 95.00% 97.00% 96.00% NA 59.00%

Vodafone ! 59.00% 59.00% 97.00% 97.00% 97.00% 94.00% 98.00% 97.00% NA

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 operators fackeproblems in connecting to other operators.
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3.10 PMR COMPARISON WITMRB AND OPERATORATA 2G

Network Availability Connection Establishment (Access

Name of Service o ited
) S5 Accumula :
Provider Worst affected BTSs  Call Set-up Success ~ SDCCH/ Paging Chl.

downtime {not : .
: due to downtime Rate Congestion

available for service)

ibility)

TCH Congestion

Connection Maintenance (Retainability)

Call drop rate

Worst affected cells  Connection with good
voice quality

having more than 3%

Point of
Interconnection (POI)
Congestion

e T I N N N N N TN
IMRB IVEIN Operetors LS IMRB IMRB IMRB e [ MRS IMRB

Arcl | 194% | 120% | 1052% | 1151% | sa52% | 8452% | 207% | 207% | 15.13% | 153% | 189% | 18%% | 14.66% | 1465% | 95.09% | 95.03% | 0.00% | 000%
arel | 0.05% | 005% | 014% | 0a3% | 95.43% | 9543% | o7m% | o7 | 130% | 130 | 16me | 13w | 205% | 22% | 9s.75% | 9579% | 0.00% | 000%
BNL | 133% | 18m% | 191% | 190w | 9655w | 9241k | 00% | 295k | 045% | 13T | 15%% | L09% | 5.a1% | 655% | 97.35% | S66I%H 000% | 000%
da | 055% | 054% | 165% | 165% | 96.20% | 9620% | 0.82% | 082% | 185% | 18e% | .88% | 088% | 269% | 269% | 96.47% | %647% | 0.00% | 000%
RCOMCDMA | 0.23% | 024% | 132% | 139% | 96.93% | 9693% | Na | NA | 0% | 0% | oao% | 0u9% | o46% | 0sex | 97.10% | 9724% | 0.00% | 000%
TATACDMA | 017% | 047% | o00% | 000% | o7.53% | 9783% | Na | NA | o51% | 051% | 0% | 03ex | 160% | 160% | 98.25% | 9825% | o.oo% | 000%
TATAGM | 0.10% | 010% | 000% | 000% | o7.8% | 97.86% | 0.30% | 025% [ o7o% | o70% | o1% | 052% | 245% | 251% | 9746% | 9747% | 0.00% | 000%
Telnor | 0.7% | 027% | 057% | 060% | 92.72% | 9265% | 165% | 166% | 5.95% | 59% | ooa% | 096% | ax% | 433% | oa6o% | 9475% | o0o% | 0oo%
Vodone | 035% | 035% | 1.27% | 127% | 99.0% | 9920% | 047% | 047% | 0.80% | 080% | 0.73% | 073% | 276% | 276% | 97.89% | 97.89% | 0.00% | 000%
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3.11 PMR COMPARISON WITMRB AND OPERATORS DA3G\

Name of
Service
Provider

Network Availability

Node Bs downtime
[not available for

service)

Worst affected Node

Bs due to downtime

Connection Establishment (Accessibility)

RRC Congestion

Circuit Switched RAB

Congestion

Connection Maintenance (Retainability)

Call drop rate

Point of

Worst affected cells  %Circuit Switch Voice Interconnection (POI)

having more than 3%

Circuit switched

Quality
(CSV quality)

Congestion

Benchmark 1% 2% 295% 1% 2% 2 2% 3% 295% 20.5%
Operators [T IMRB IMRB IMRB IMRB IMRB IMRE E IRB
Rircel | 139% | 139% | 7.79% | 7.80% | 88.93% | 88.93% | 109% | 109% | 124% | 124% | 098% | 096% | 933% | 9.16% | 98.98% | 93.98% | 000% | 000%
Airtel | 003% | 0.02% | 009% | 037% | 9883% | 99.27% | 006% | 0.10% | 051% | 0.69% | 062% | 0.65% | 209% | 2.56% | 9896% | NA | 000% | 0.00%
BSNL | 192% | 0.82% | 185% | 0.85% | 95.00% | 92.89% | 005% | 3.46% | 045% | 096% | 138% | 1.78% | 355% | 3.74% | 97.13% | 95.92% | 000% | 000%
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4 CRITICAL FINDINGS

PMR Consolidated (Network Parameters)  for 2G

Aircel failed to meet the benchmark for worst affected BTSs due to downtime
Aircel, BSNL and Telenor failed to meetthe benchmark for CSSR
Aircel, BSNL and Telenor failed to meé¢the benchmark on SDCCH / Paging Channel
Congestion
Aircel and Telenor failed to meet the benchmark for TCH congestion
Aircel, Telenor and BSNL failed to meet the benchmark for worst affected cells having more
than 3% TCH drop rate.
U Telenor failed to meet the benchmark for Voice quality.

3 Day Live Measurement (Network Parameters)

Aircel, BSNL and Telenor failed to meetthe benchmark for CSSR
Aircel, BSNL and Telenor failed to meé¢the benchmark on SDCCH / Paging Chanel
Congestion
Aircel, Idea and Telenor failed to meet the benchmark for TCH congestion
Aircel, Telenor and BSNL failed to meet the benchmark for worst affected cells having more
than 3% TCH drop rate.

U Telenor failed to meet the benchmark for Voice quality.

PMR & 3Days live Consolidated (Network Parameters)  for 3G

U Aircel failed to meet the benchmark for worst affected Node Bs due to downtimein PMR audit.
U Aircel and BSNL failed to meet the benchmark for CSSRRRC Congestionworst affected cells
having more than 3% Circuit switched voice drop ratein PMR and live audit.

Wireless data services for 2G and 3G

Telenor 2G failed to meet the benchmark forActivation done within 4 hours in PMR audit.
Airtel 3G failed to meet the benchmark for PDP Context activation success ratén PMR audit
Airtel 3G and BSNL 3G failed to meet the benchmark fobrop Ratein PMR and BSNL failed in
live audit.

Live Calling

U As per the consumers (live calling exercise) none of the operators was able to meet the
benchmark of resolving 8% complaints within 4 weeks and 100% complaints within 6 weeks.
Airtel failed to meet the benchmark for Customer Care / Helpline Assessment (voice to voice)
As per the live calling results all operators failed to meet the TRAI benchmark for level 1 service
with calls being answered.

Metering and billing credibility

U  For the billing disputes of post-paid subscribers, it was observed that Idea failed to meet the
TRAI benchmark for the parameter.
BSNL and Aircel failedto meet the benchmark of 95% IVR call being attended.
Airtel failed to meet the TRAI specified benchmarkof Customer Care Percentage of calls
answered by the operators (Voice to Voice) within 90 seconds.

J S
52 _ S 3
TRA
.I.MRB. L‘er edl Telecom Regulatory Authority of India



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

Drive test Voice for 2G
Devghar SSA

i BSNL, RelianceCDMA, Tata CDMA & GSM and Telenor did not meet the TRAI benchmark in
outdoor locations.

0 Aircel, BSNL, Reliance CDMA, TATA CDMA and TATA GSMailed to meet the benchmark for
CSSR in outdoor locations.

i BSNL, Reliance CDMA, TATA CDMA and TATA GSMailed to meet the benchmark for call
drop rate in outdoor locations.

Saharsa SSA

U Reliance CDMA and Telenorfailed to meet the benchmark in outdoor locations; however BSNL
and TATA GSMfailed to meet the benchmark in Indoor as well as outdoorlocations.

0 Reliance CDMA, TATA CDMA and TATA GSMfailed to meet the benchmark for CSSR in
outdoor locations.

0 Reliance CDMA, TATA CDMA andTATA GSMfailed to meet the benchmark for call drop rate
in outdoor locations.

Ranchi SSA

U BSNL, TATA CDMA and TATA GSMailed to meet the benchmark for voice quality in outdoor
locations, howeverReliance CDMA failed tomeet the benchmark in Indoor as well as outdoor
locations.

BSNL and Reliance CDMAailed to meet the benchmark for CSSR in outdoor locations.
Aircel failed to meet the benchmark for call drops in indoor locations; however BSNL,Reliance
CDMA and TATA GSMfailed to meet the benchmark for call drop rate in outdoor locations.

Arrah SSA

U BSNLfailed to meet the benchmark for voice quality in indoor as well as outdoor locations;
however Reliance CDMA, TATA CDMA, TATA GSMand Telenor did not meet the benchmark
in outdoor locations.

Aircel and TATA GSMfailed to meet the benchmark for CSSR in outdoor locations.
Reliance CDMA, TATA CDMA andTATA GSMfailed to meet the benchmark for call drop rate
in outdoor locations.

Bhagalpur SSA

U BSNL, Reliance CDMA and TATA GSMhiled to meet the benchmark in indoor as well as
outdoor locations. TATA CDMA did not meet the benchmark in outdoor locations.

U Aircel, BSNL, Reliance CDMA and TATA GSMailed to meet the benchmark for CSSR in
outdoor locations.

i BSNL,Reliance CDMA, TATA CDMA andTATA GSMfailed to meet the benchmark for call
drop rate in outdoor locations.

Katihar SSA

U Reliance CDMA, TATA CDMA, TATA GSM and Telenorfailed to meet the benchmark for voice
quality in outdoor locations. BSNLdid not meet the benchmark in Indoor as well as outdoor
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locations.
U BSNL, Reliance CDMA and TATA GSMhiled to meet the benchmark for CSSR in outdoor
locations.
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U BSN,, Reliance CDMA, TATA CDMA andTATA GSMfailed to meet the benchmark for call
drop rate in outdoor locations.

Drive test Voice for 3G
Devghar SSA

U Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations, however BSNL
3G failed to meetthe benchmark in indoor as well as outdoor locations.
Reliance 3G failed tomeet the TRAI benchmark for CSSR in indoor as well as outdoor locations
Aircel 3G, BSNL 3G and Reliance 3f@iled to meet the benchmark for call drop rates in outdoor
locations.

Saharsa SSA

U  Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.

U Reliance 3Grailed to meet the benchmark in outdoor as well as indoor locations

0 Reliance 3Grailed to meet the benchmark for call drop rate in outdoor as well asindoor
locations, however BSNL 3G failed in outdoor locations only.

Ranchi SSA

U Aircel 3G and BSNL 3@Gailed to meet the benchmark for voice quality in outdoor as well as
indoor locations.

U  Aircel 3Gfailed to meet the benchmark for CSSRin outdoor as well as indoor locations,
however Reliance 3G failed in outdoor locations.

U Aircel 3G, Reliance 3G and BSNL 3failed to meet the benchmark for call drop rates in outdoor
locations.

Arrah SSA

U Aircel 3Gfailed to meet the benchmark for voice quality in outd oor locations.
U Reliance 3Grailed to meet the benchmark for CSSRin outdoor locations.

Bhagalpur SSA

U Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.
U BSNL 3G and Reliance 3tiled to meet the benchmark for CSSRn outdoor | ocations.
U Aircel 3Gfailed to meet the benchmark for call drop rate in outdoor locations.

Katihar SSA

U Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.
U Reliance 3Gailed to meet the benchmark for CSSRn outdoor locations.
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5 PARAMETERESCRIPTIO& DETAILED FINDINGEOMPARISON BETWEBNRPDATA, 3 DAYIVE DATA AND LIVE QANC

DATAFOR 2G

5.1 BTS ACCUMULATED DOWNE

5.1.1 PARAMETEBESCRIPTION

p>]

The parameter of network availability would be measured from following sub-parameters
1. BTSs Accumulated downtime (not available for service)
2. Worst affected BTSs due to downtime

1. Definition - BTSs(Base Transceiver Station) accumulated downtime (not available for service) shall bastally measure the downtime of the BTSs,
including its transmission links/circuits during the period of a month, but excludes all planned service downtime for any maintenance or software up
gradation. For measuring the performance against the benchmark fothis parameter the downtime of each BTS lasting more than 1 hour at a time in a day
during the period of a month were considered

2. Computation Methodology 7z
BTS accumulated downtime (not available for service) = 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

3. TRAI Benchmark z
a. BTSs Accumulated downtime (notavaiA A1 A &£ 0 OAOOEAAQ N «ar
4. Audit Procedure Z

A The fault alarm details at the OMC (MSC) for the network outages (due to own network elements and infrastructure service proider end
outages) was audited

A All the BTS in service area were considered. Planned outagelue to network up gradation, routine maintenance were not considered.
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p>]
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bl

List of operating sites with cell details and ids are taken from the operator.

Any outage as a result of force majeure were not considered at the time of calculation

Data is extracted fromsystem log ofthe server of the operator. This data is in raw format whichis further processed to arrive at the
cumulative values.

When there is any outage a performance report gets generated in line with that cell resulting and master base of the Aamulated
downtime and worst affected BTS due to downtime.

5.1.2 KEY FINDINGEONSOLIDATED
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All operators met the benchmark on aspect of BTS ecumulated downtime as peraudit/PMR data.
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25.1.2.1 KEY FINDINGSVONTH 1
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25.1.2.2 KEY FINDINGSVONTH 2
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25.1.2.3 KEY FINDINGSVMONTH 3
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5.2 WORST AFFECTED BT&EDO DOWNTIME

5.2.1 PARAMETER DESCRIRTIO

T Definition z Worst Affected BTS due to downtime  shall basically measure percentage of BTS having downtime greater than 24 hours in a month. Planned
outages were not considered as part while computing.

&1 O T AAOGOOETI ¢ OEA DPAOAI AGAO OO0AOAAT OACA 1T £ x1 0BG ladimgAoh AoieAbAn 1"hduBdda tim®iBaddy AT x1
during the period of a month was considered.

f Computation Methodology z

Worst affected BTSs due to downtime = (Number of BTSs having accumulated downtime greater than 24 hours in a month / Number of BTS in

Licensed Service Area) * 100
T TRAIBenchmark z

a 71 006 AEEAAOAA "430 AOA O61 Al xT1 O6Ei A n ar
T Audit Procedure z

i. The fault alarm details at the OMC (MSC) for the network outages (due to own network elements and infrastructure service proser end
outages) was audited

i. Allthe BTS in service area were considered. Planned outages due to network up gradation, routine maintenance were not consied.

iii. Data is extracted from system log of the server of the operator. This data is in raw format which is fuher processed to arrive at the
cumulative values.

iv. Any outage as a result of force majeure wasot considered at the time of calculation.
v. List of operating sites with cell details and ids are taken from the operator.

vi. All the BTS having down time greater than 24 hours is assessed and values of BTS accumulated downtime is computed in accordance.
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75.2.2 KEY FINDINGSCONSOLIDATED

° = Worst affected BTS€onsolidated TRAL Benc2emar
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Data Source:Operations and Mainterance CentefOMC) of the operators

Aircel failed to meet the benchmark for worst affected BTSs due to downtimeas peraudit/PMR data.

Significant difference was observed between PMR & live measurement data for Airgel/odafone, Ideaand BSNL. The possibé reason for the variation could be the
difference in time frame of data as PMR data is for 30 days and live measurement data is for three days.
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25.2.2.1 KEY FINDINGSVONTH 1

Bihar/Jharkand
B PMR Data ® Live Data

i
o 8 Worst affected BTSMonth 1 TRALT Bencabmar
o 16.0% T 5,
3 14.0%+
(Z 12.0% —+
m ¢ 10.0% +
E g 8.0% g [ TR D)
S S 6.00% & g g
:“:"84-0%(;-- B 2 5 L X L X L X S <
7] ) > w u 8 8 5 8 » & N3
5  2.0% - F————— o - i st s Sl Sl St —— -
= n =z =z o o o o o o Bl °
< 0.0% - t t t t t i
e Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATAGSM Telenor Vodafone
Bihar/Jharkand
B PMR Data ¥ Live Data
15.2.2.2 KEY FINDINGSVIONTH 2
Worst affected BTSMonth 2 TRAL Bencaomar

=} L
o 120% T 9
5 ©
S 100%+ 2
%]
2 0
b, 8:0%-
B £ 6.0%- 3 v ®
S £ s 2 e o o
£ 5 4.0%- & - s RS &

o = o o < o o <
® o o 2 O 0 S B S B ~ B 38
2 20% 8 S 3 8 = D=t A o — o ———— 88 - 88— 5-8 =i g--
= [ K z =2 S S S S = © I -
- 0.0% - t t t t t t i
° Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATA GSM Telenor Vodafone

IMRB | [o7ecr

(J
<~ 3

Telecom Regulatory Authority of India

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




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

25.2.2.3 KEY FINDINGSVMONTH 3
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CALL SET UP SUCCEASE

5.3.1

PARAMETER DESCRIRTIO

Definition: The ratio of successfulcalls established to total calls is knownasCall SetUp Success Rate (CSSR).
Computation Methodology -

(Calls Established / Total Call Attempts) * 100
Call Established means the following events have happened in call setup:

e call attempt is made
e the TCH is allocated
e the call is routed to the outward path of the concerned MSC

TRAI Benchmark 0 95%
Audit Procedure Z

e The cellwise data generated throughcounters/ MMC available in the switch for traffic measurements
€ CSSR calculation should be measured using OMC generated data only
e Measurement should be only in Time Consistent Busy Hour (CBBH) period for all days of the week

e Counter data is extracted fromthe NOC of the operators.

é Total calls established include all calls established excluding Signaling blocking, TCH Drop and TCH blocking.

€ The numerator and denominator values are derived from adding the counter values from the MSC.

.......
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5.3.2 KEY FINDINGSCONSOLI®TED

Call Set Up Success Ra&aensolidated TRAI Benc9%umar k

100.00%
96.93%
97.86%
98.41%
99.20%
99.58%
99.7%%

o XX
= > &
o < <

e RTe)
N o o

96.20%
97.11%
94.36%
97.8%%
98.11%
93.8%%
92.6%%
92.28%
99.68%

0 @
g 9% 2 3 8
© 5 5 5
< 40% ] 3 &
20% 3 2 2%
0% T T
Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATA GSM Telenor Vodafone

Bihar/Jharkand
B PMR Data ® Live Data ® Drive Test Data

Data Source:Network Operations Center(NOC) of the operators

Aircel, BSNLand Telenor failed to meet the TRAI benchmark as peraudit/PMR data. During drive test Aircel, BSNL, Idea, Reliance CDMA, Tata CDMA and Tata GSM

failed to meet the benchmark.
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.3.2.2 KEY FINDINGSVIONTH 2
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55.3.2.3 KEY FINDINGSVONTH 3
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Data Source:Network Operations Center(NOC) of the operators
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5.4 NETWORK CHANNEL CE$GIONPAGING CHANNEL /TCKWNGESTION/POI

5.4.1 PARAMETER DESCRIRTIO

1. Definition: It means a call is not connected because there is no free channel to serve the call attempt. This parameter represents cortgesin the network.
It happens at three levels:

€ SDCCH Level: Stanéalone dedicated control channel
€ TCH Level: Traffic Channel
e POl Level: Point of Interconnect

2. Computational Methodology:

¢ SDCCH/TCH Congestion T K yji!'Y @ #YQ E j!'a @ #4aQq E888E j!1 @ #1Qqe ¥ j!Y E !d& ES8
1  Where:-Al = Number of attempts to establish SDCCH / TCH made on day 1
1 C1=Average SDCCH / TCH Congestion % afay 1
1 A2 = Number of attempts to establish SDCCH / TCH made on day 2
I C2=Average SDCCH / TCH Congestion % on day 2
1 An = Number of attempts to establish SDCCH / TCH made on day n
1 Cn=Average SDCCH / TCH Congestion % on day n
¢ POl Congestion %=[Alx&¥q E j! & @ #aq E888E j!1 @ #1Qe ¥ j!'Y E !'a E8S8E !'1Qq
1 Where:-Al = POl traffic offered on all POls (no. of calls) on day 1
1 C1 = Average POI Congestion % on day 1
1 A2 =POl traffic offered on all POls (no. of calls) on day 2
1 C2 = Average POI Congestion % on da®
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1 An = POl traffic offered on all POls (no. of calls) on day n
1 Cn = Average POI Congestion % on day n
3. Benchmark:
e SDCCH CongestionT11% TCH Congestion:12%, POI Congestion:M0.5%

4. Audit Procedure Z

e Audit of the details of SDCCH and TCH congestion percentages computed by the operator (using OMgSwitch data only) would be

conducted

€ The operator should be measuring this parameter during Time consistent busy hour (TCBH) only SDCCH

5.4.2 KEY FINDINGSDCCH/AGING CHANNEL COSBIEONCONSOLIDATED)
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Data Source:Network Operations Cente(NOC) of the operators

Aircel, BSNL and Telenor failed tomeet the benchmark as per PMRaudit Data.
NA: SDCCHY/ Paging channel congestion not applicable for CDMA operators.
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25.4.2.1 KEY FINDINGSVONTH 1
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25.4.2.3 KEY FINDINGSVMONTH 3
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75.4.3 KEY FINDINGSTCH CONGESTIQBIONSOLIDATED)
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H PMR Data = Live Data

Data Source:Network Operations Certer (NOC) of the operators

Aircel and Telenor failed to meet the benchmark as peraudit/ PMR report.

Significant difference was observed between PMR & live measurement data for AirceBSNLand Telenor. The possible reasorfor the variation could be the difference
in time frame of data as PMR data is for 30 days and live measurement data is for three days

25.4.3.1 KEY FINDINGSVONTH 1
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25.4.3.2 KEY FINDINGSVONTH 2
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Data Source:Network Operations Center(NOC) of the operators
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5.4.4 KEY FINDINGSPOI CONGESTIQBIONSOLIDATEQAVERAGE OF 3 MONTHS

POI congestion

Total number of working POIs

No. of POIs not meeting

benchmark

Total Capacity of all POIs (A) - in

erlangs

Traffic served for all POIs (B)- in

erlangs

POI congestion

POI congestion

Benchmark

Aircel[DWL)

NL Bihar/lharka Idea

Audit Results for POl Congestion- PMR data

Reliance CDMA Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

No Service
o] 0 0 ] 0 MNo Service ] 0 0 ]
388441 2134896 113620 911179 183406 No Service 5228338 501121 234452 877741
245192 1351191 28478 585954 79753 Mo Service 532554 72109 169080 567021
=0.5% 0.00% 0.00% 0.00% 0.00% 0.00% Mo Service 0.00% 0.00% 0.00% 0.00%

Benchmark

Aircel[DWL)

Live Measurement Results for POl Congestion- 3 Day data

NL Bihar/lharka Idea

Reliance CDMA Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

Total number of working POIs Server issue Mo Service
No. of POIs not meeting . i
0 0 0 0 Server issue No Service 0 0 0 0
benchmark
Total Capacity of all POIs (A) - in i )
g 388419 1351155 118620 911179 Server issue No Service 217847 30808 232412 875469
Traffic served for all POIs (B)- in . .
e 120473 748070 28478 574347 Server issue Mo Service 22263 4155 143787 249725
er
POI congestion =0.5% 0.00% 0.00% 0.00% 0.00% Server issue Mo Service 0.00% 0.00% 0.00% 0.00%
Data Source:Network Operations Center(NOC) of the operators
All operators met the benchmark of POI Congestion as pePMR/audit Data.
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25.4.4.1 KEY FINDINGSVONTH 1

Audit Results for POI Congestion- PMR data-January

POI congestion Benchmark Aircel(DWL) Airtel BSNL Bihar/Jharkand Idea Reliance CDMA  Reliance GSM TATA CDMA TATA GSM Telenor Vodafone
Total number of working POIs 48 821 21 83 109 Mo Service 153 20 68 57
MNo. of POIs not meeting benchmark o 1] 4] 4] 4] Mo Service 0 o o o
Total Capacity of all POIs [A) - in i
e 125474 736664 15538 305359 37700 No Service 1740819 10257 76491 289955
Traffic served for all POIs (B)- in i

o T7008 494150 14236 192518 28110 No Service 174365 2721 52000 174265
erls
POl congestion =0.5% 0.00% 0.00% 0.00% 0.00% 0.00% Mo Service 0.00% 0.00% 0.00% 0.00%

Live Measurement Results for POI Congestion- 3 Day data-January

POI congestion Benchmark

BSML BiharfJharkand

Reliance CDMA  Reliance GSM

TATACDMA TATA G5M Telenor

Total number of working POIs 48

821 21 83 Server issue No Service 153 20 63 57
MNo. of POIs not meeting benchmark 1] 1] 4] 4] Server issue Mo Service Li] o o o
Total Capacity of all POIs [A) - in ) i
o 1259464 220542 15538 305358 Server issue No Service 72534 10374 75571 288126
erl:
Traffic served for all POIs (B)- in B i
e 36138 128135 14236 184412 Server issue No Service 7238 1385 51782 80880
POl congestion =0.5% 0.00% 0.00% 0.00% 0.00% Server issue Mo Service 0.00% 0.00% 0.00% 0.00%
Data Source:Network Operations CenterfNOC) of the operators
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25.4.4.2 KEY FINDINGSVONTH 2

Audit Results for POI Congestion- PMR data-February
POI congestion Benchmark  Aircel(DWL) Airtel }SNL Bihar/Jharkan Idea Reliance COMA Reliance GSM TATACDMA  TATA GSM Telenor Vodafone

Total number of working POIs 43 818 32 83 120 No Service 153 20 68 57

No. of POIs not meeting benchmark 0 0 0 0 0 No Service 0 0 0 0

Total Capacity of all POIs (A]) - in erlangs 129493 735594 59310 300461 65184 Mo Service 1740819 245362 79423 291078

Traffic served for all POIs (B)- in erlangs 83244 474833 14242 198673 28175 No Service 176884 34694 58145 179140

POI congestion =0.5% 0.00% 0.00% 0.00% 0.00% 0.00% Mo Service 0.00% 0.00% 0.00% 0.00%

Live Measurement Results for POl Congestion- 3 Day data-February

POI congestion Benchmark  Aircel(DWL) Airtel }SNL Bihar/Jharkani Idea Reliance CDMA Reliance GSM TATACDMA  TATA GSM Telenor Vodafone

Total number of working POIs 43 813 32 83 Serverissue | NoService 153 20 68 57

No. of POIs not meeting benchmark 0 0 0 0 Serverissue | Mo Service 1} 0 0 1}

Total Capacity of all POIs (A) - in erlangs 129491 417975 59310 300461 Serverissue | Mo Service 72534 10217 79324 290686

Traffic served for all POIs (B})- in erlangs 42326 237733 14242 196433 Serverissue | NoService 7311 1385 40524 85457

POI congestion =0.5% 0.00% 0.00% 0.00% 0.00% Serverissue | Mo Service 0.00% 0.00% 0.00% 0.00%

Data Source:Network Operations Cente(NOC) of the operators
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25.4.4.3 KEY FINDINGSVMONTH 3

Audit Results for POI Congestion- PMR data-March
POI congestion Benchmark Aircel(DWL) Airtel BSNL Bihar/Iharkand Idea Reliance CDOMA Reliance GSM TATA CDMA TATAGSM Telenor Vodafone

Total number of working POIs L] 819 11 83 117 No Service 153 20 68 58

No. of POIs not meeting benchmark 0 0 0 0 0 No Service 0 0 0 0

Total Capacity of all POIs (A) - in erlangs 129474 712638 43772 305359 63522 No Service 1746700 245362 78538 296709

Traffic served for all POIs (B)- in erlangs 84940 382202 0 194763 23469 No Service 181305 34694 58934 213616

POl congestion 20.5% 0.00% 0.00% 0.00% 0.00% 0.00% No Service 0.00% 0.00% 0.00% 0.00%

Live Measurement Results for POI Congestion- 3 Day data-March

POI congestion Benchmark Aircel(DWL) BSNL Bihar/Jharkand Reliance COMA Reliance GSM TATA CDMA TATA GSM Telenor

Total number of working POls 43 819 1 8 Server issue No Service 153 20 68 58

No. of POIs not meeting benchmark 0 0 0 0 Server issue No Service 0 0 0 0

Total Capacity of all POIs (A) - in erlangs 129464 712633 LEygy] 305359 Server issue No Service 72779 10217 7517 290657

Traffic served for all POIs (B)- in erlangs 42014 382202 0 193502 Server issue No Service 7714 1385 51481 33343

POI congestion 20.5% 0.00% 0.00% 0.00% 0.00% Server issue No Service 0.00% 0.00% 0.00% 0.00%

Data Source:Network Operations Cente(NOC) of the operators
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5.5 CALL DROP RATE
5.5.1 PARAMETER DESCRIRTIO
1. Definition - The dropped call rate is the ratio of successfully originated calls that were found to drop to the total number of successfiy originated calls that
were correctly released.
€ Total calls dropped = All calls ceasing unnaturally i.e. due to handover or due to radio loss
e Total calls established = All calls that have TCH allocation during busy hour
2. Computational Methodology: (Total Calls Dropped [ Total Calls Established) x 100
3. TRAI Benchmark z
¢ Calldropratell aT
4. Audit Procedure Z
e Audit of traffic data of the relevant quarter kept in OMC -R at MSCs and used for arriving at CDR was used
€ The operator should only be considering those calls which are dropped during Time consistent busy hour (TCBH) for all daysf the relevant quarter.
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75.5.2 KEY FINDINGEZONSOLIDATED

Call Drop RateConsolidated TRAI Benc2mar
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Bihar/Jharkand
®m PMR Data ™ Live Data " Drive Test Data

Data Source:Network Operations Certer (NOC) of the operators

All operators met the benchmark for call drop rate during the audit. During drive test Aircel, BSNL, Reliance CDMA, Tata CDMA and Tata GSM failed to meet the

benchmark.

25.5.2.1 KEY FINDINGSVONTH 1

Call Drop RateMonth 1 TRAI1 Benc2mar
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Data Source:Network Operations Center(NOC) of the operators
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25.5.2.2 KEY FINDINGSVONTH 2

Call Drop Ratévionth 2 TRA1 Benc2mar
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Data Source:Network Operations CenterfNOC) of the operators
§5.5.2.3 KEY FINDINGSMIONTH 3
Call Drop Ratévonth 3 TRAIL Ben c2homar
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H PMR Data ® Live Data ' Drive Test Data

Data Source:Network Operations Center(NOC) of the operators
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5.6 CELLS HAVING GREATHRN 3% TCH DROP

5.6.1 PARAMETER DESCRIRTIO

1. Definition - Worst Affected Cells having more than 3% TCH drop shall measure the ratioof total number of cells in the network to the ratio of cells
having more than 3% TCH drop.

2. Computational Methodology:  (Total number of cells having more than 3% TCH drop  during CBBH | Total number of cells in the network) x 100

3. TRAI Benchmark z

O;
>
O
™
3
m

-

¢ WorstA EEAAOAA AAI 1O EAOGET ¢ i1 OA OEAT ¢r 4#( AOI D
4. Audit Procedure Z
e Audit of traffic data of the relevant quarter kept in OMC -R at MSCs and used for arriving at CDR would be conducted.

The operator should only be considering those calls which arelropped during Cell Bouncing Busy hour (CBBH) for all days of the relevant quarter.

5.6.2 KEY FINDINGEONSOLIDATED

s 8§ Cells having 36 TCH DrogConsolidated TRAIl Benc3mmar
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Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATAGSM Telenor Vodafone
Bihar/Jharkand
" PMR Data = Live Data

Data Source:Network Operations Cente(NOC) of the operators

Aircel, BSNL andTelenor failed to meet the benchmark for Audit PMR.

79 _ s 8
IMRB Lefedi e '

............. Telecom Regulatory Authority of India
4 Organisation)

(1S/1S0 9001-2008 Certifie



TRAI Audit Wireless Report-Bihar & Jharkhand Circle

JFM Quarter-2016

25.6.2.1 KEY FINDINGSVONTH 1

R Cells having 3% TCH Droflonth 1 TRAIl Benc3mar
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§5.6.2.2 KEY FINDINGSMONTH 2
Cells having 3% TCH Droonth 2 TRAI Benc3mar
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Data Source:Network Operations Center(NOC) of the operators
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25.6.2.3 KEY FINDINGSVMONTH 3
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5.7 VOICE QUALITY
5.7.1 PARAMETER DESCRIRTIO
1. Definition:
e for GSM service providers the calls having a value of 85 are considered to be ofjood quality (on a seven point scale)
€ For CDMA the measure of voice quality is Frame Error Rate (FER). FER is the probability that a transmitted frame will be reieed incorrectly. Good
voice quality of a call is considered when it FER value lies between4 %
2. Computational Methodology:
€ % Connections with good voice quality = (No. of voice samples with good voice quality | Total number of samples) x 100
3. TRAI Benchmark: 6 95%
4. Audit Procedure Z

a. A sample of calls would be taken randomly from the totalcalls established.

b. The operator should only be considering those calls which are meeting the desired benchmark of good voice quality
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75.7.2 KEY FINDINGS

Voice QualityConsolidated TRAI
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Vodafone

Data Source:Network Operations Certer (NOC) of the operators

Telenor failed to meet the benchmark for Voice quality as perPMR data During drive test BSNL, Tata GSM & CDMA and Telenor failed to meet the benchmark.

25.7.2.1 KEY FINDINGSVONTH 1
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B PMR Data ® Live Data ™ Drive Test Data

Data Source:Network Operations Center(NOC) of the operators
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25.7.2.2 KEY FINDINGSVONTH 2

Voice QualityMonth 2 TRAI Bencoimar
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Data Source:Network Operations Center(NOC) of the operators
15.7.2.3 KEY FINDINGSVIONTH 3
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Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATAGSM Telenor Vodafone
Bihar/Jharkand
m PMR Data ® Live Data ™ Drive Test Data

Data Source:Network Operations Center(NOC) of the operators
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6 PARAMETER DESCRIRNKDETAILED FINDISGCOMPARISON BETWEEBENRPDATA, 3 DAY LIMEATA AND LIVE CALQA

DATAFOR 3G

6.1 NODE BS DOWNTIME

6.1.1 PARAMETEBESCRIPTION
A The parameter of network availability would be measured from following sub-parameters
1. Node Bs downtime (not available for service)
2. Worst affected Node Bs due to downtime

A Definition - Node Bs downtime (not available for service) : In the case of 3G networks, instead of BTS the nomenclature is Node B. The
measurement methodology for the parameter Node B Accumulated downtime (not available for service) will be similar to the exitng
parameter for BTSs Accumulated downtime (not available fo service).

A Data Extraction/collection methodology - Data extraction to be done from appropriate counters. Auditors should be aware of counter
details and definitions for each operator.

A Source of Data: Network Operation Center (NOC) or a Central Server

A Computation Methodology 7

Node Bs downtime (not available for service) = = Sum of downtime of Node Bs in a month in hoursi. e. total outage time of all Node
Bsin 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

3. TRAI Benchmark z
a.NodeBsAT x1T OEIi A j11 0 AOGAEI AAT A &£ O OAOOGEAAQ N ar
4. Audit Procedure 7

A The fault alarm details at the OMC (MSC) for the network outages (due to own network elements and infrastructue service provider end outages)
was audited
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p>]

All the Node Bsin service areawasconsidered. Planned outages due to network up gradation, routine maintenance were not considered.

bl

Any outage as a result of force majeure were not considered at the time of calilation

bl

Data is extracted from system log of the server of the operator. This data is in raw format which is further processed to aue at the cumulative
values.

List of operating sites with cell details and ids are taken from the operator.

A When there is any outage a performance report gets generated in line with that cell resulting ad master base of the Node Bslowntime and
worst affected Node Bsdue to downtime.

6.1.2 KEY FINDINGSCONSOLIDATED

Node Bs downtime Consolidated TRAL Benczmomar
© 20% . _ __ _ __ e __ B
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=
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S N g
S 2 <
]
0.0%
Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G
B PMR Data ® Live Data

Data Source:Operations and Maintenance Cente(OMC) of the operators

All operators met the benchmark for Node B downtime.
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26.1.2.1 KEY FINDINGSVONTH 1

% Node Bs downtime

Node Bs downtime Month 1

TRAI Be n c2oma r

200 | —

0.0%
Aircel 3G

Airtel 3G

H PMR Data H® Live Data

BSNL Bihar/Jharkand 3G

Data Source:Operations and Maintenance Cente(OMC) of the operators

26.1.2.2 KEY FINDINGSVONTH 2

% Node Bs downtime

Node Bs downtime Month 2

0.03%

TRAI Be n c2dmar

20% «

0.0%

Aircel 3G

Airtel 3G

B PMR Data ® Live Data

BSNL Bihar/Jharkand 3G

Data Source:Operations and Maintenance Cente(OMC) of the operators

87

A
Intarnational

(J
et
N
TRAI S
Telecom Regulatory Authority of India

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




TRAI Audit Wireless Report-Bihar & Jharkhand Circle

JFM Quarter-2016

26.1.2.3 KEY FINDINGSMONTH 3

4.0%

2.0%

% Node Bs downtime

0.0%

Aircel 3G

2.14%

Node Bs downtime Month 3

TRAI Ben c2romar

Airtel 3G

B PMR Data ® Live Data

BSNL Bihar/Jharkand 3G

Data Source:Operations and MaintenanceCenter (OMC) of the operators
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6.2 WORST AFFECTED N@3EDUE TO DOWNTIME

6.2.1 PARAMETER DESCRIRTIO

T Definition z Worst Affected Node Bs due to downtime shall basically measure percentage dilode Bshaving downtime greater than 24 hours in a month.
Planned outages were not considered as part while computing.
&1 O 1T AAOCOOET ¢ OEA DPAOAI A OANnde®s Aot doiwrfimieC the dbwitime bf @0 Node AEESANg @ifbre than 1 hour ata time in
a day during the period of a month was considered.
I Computation Methodology 7
Worst affected Node Bs due to downtime = (Number of Node Bs having accumulated downtime greater than 24 hours in a month / Number of
Node Bs in Licensed Service Area) * 100
T TRAIBenchmark z
b. Worst affectedNodeB&O AOA O Al xT OEIi A n ar
Y Audit Procedure z
i. The fault alarm details at the OMC (MSC) for the network outages (due to own network elements and infrastructure service proner end
outages) was audited
ii. All the Node Bsin service area were considered. Planned outages due to network up gradation, routine maintenance were not considered.
iii. Data is extracted from system log of the server of the operator. This data is in raw format which is furter processed to arrive at the
cumulative values.
iv. Any outage as a result of force majeure was not considered at the time of calculation.
v. List of operating sites with cell details and ids are taken from the operator.
vi. Allthe Node Bshaving down time greater than 24 hours is assessed and values biode Bsaccumulated downtime is computed in
accordance.
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76.2.2 KEY FINDINGSCONSOLIDATED

Worst affected Node Bs due to downtim€onsolidated TRAL BencXomar
10.0% -

7.80%

8.0%

6.0%

4.0%

2.0%

0.0%

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

% Worst affected Node Bs due to
downtime

= PMR Data ™ Live Data

Data Source:Operations and Maintenance Cente(OMC) of the operators

Aircel failed to meet the benchmark for worst affected BTSs due to downtime as per audit/PMR data.

Significant difference was observed between PMR & live measurement data for Aircel. The possible reason for the variation édie the difference in time frame of
data asPMR data is for 30 days and live measurement data is for three days.

26.2.2.1 KEY FINDINGSVONTH 1

Worst affected Node Bs due to downtim#&lonth 1 TRA1 Bencamar
10.0% -

8.54%
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

% Worst affected Node Bs due to
downtime

B PMR Data ™ Live Data
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26.2.2.2 KEY FINDINGSVONTH 2

Worst affected Node Bs due to downtim&lonth 2 TRA1 BencHmar

6.18%

7.0% +
6.0% -
5.0% -
4.0% -
3.0% -
2.0% -
1.0% -
0.0% -+

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

% Worst affected Node Bs due to
downtime

B PMR Data ¥ Live Data

Data Source:Operations and Maintenance Cente(OMC) of the operators

26.2.2.3 KEY FINDINGSMONTH 3

Worst affected Node Bs due to downtim®onth 3 TRAI Bencomar
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

% Worst affected Node Bs due to
downtime

B PMR Data ¥ Live Data

Data Source:Operations and Maintenance Cente(OMC) of the operators
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6.3 CALL SET UP SUCCEATE
6.3.1 PARAMETER DESCRIRTIO
1. Definition: This parameter is same for 2G Networks as well as 3G Networks. However, the network elements involved in both the networksear
different. Call Setup Success Rate is defined as the ratio of Established Calls to Call Attempts. For establishing a call in Bi@&tworks, User
Equipment (UE) accesses the Universal Terrestrial Radio Access Network (UTRAN) and establishes an RRC connection. Once RR@hection
is established the Non Access Stratum (NAS) messages are exchanged between the UE and the Core Network)(OMe last step of the call
setup is the establishment of a Radio Access Bearer (RAB) between the CN and the UE. However, any RAB abnormal release &8
Assignment Response or Alerting/Connect message is to be considered as a dropped call.
2. Data Extra ction/collection methodology - Data extraction to be done from appropriate counters. Auditors should be aware of counter
details and definitions for each operator.
3. Source of Data: Network Operation Center (NOC) or a Central Server
4. Computation Methodology -
(RRC Established / Total RRC Attempts) * 100
RRC Established means the following events have happened in RRC setup:
€ RRCattempt is made
@ The RRC established
€ The RRCis routed to the outward path of the concerned MSC
5. TRAI Benchmark 095%
6. Audit Procedure Z
A The cellwise data generated through counters/ MMC available in the switch for traffic measurements
92 , < ¢
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A CSSR calculation should be measured using OMC generated data only

A Measurement should be only in Time Consistent Busy Hour (CBBH) pepd for all days of the week
A Counter data is extracted from the NOC of the operators.

A Total calls established include all calls established excludindqRAB congestion

€ The numerator and denominator values are derived from adding the counter values from the M5C.

76.3.2 KEY FINDINGSCONSOLIDATED

Call SetUp Success Ratensolidated TRAI Benc%Buar k

100%
95%
90%
85%
80%

% CSSR

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

®m PMR Data m Live Data = Drive Test Data

Data Source:Network Operations Center(NOC) of the operators

Aircel and BSNLfailed to meet the TRAI benchmark as per audit/PMR data.
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56.3.2.1 KEY FINDINGSMONTH 1

Call Set Up Success Raionth 1 TRAI Benc%dmar k
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

B PMR Data ® Live Data ™ Drive Test Data

Data Source:Network Operations CenterfNOC) of the operators

6.3.2.2 KEY FINDINGSVONTH 2

Call SetUp Success Raitonth 2 TRAI Benc%dar k
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B PMR Data M Live Data ™ Drive Test Data

Data Source:Network Operations Center(NOC) of the operators

J
94 < ¥
7= vy TRAI ke 7
Q! MRB' E?r],ed} Telecom Regulatory Authority of India

(15/150 9001-2008 Certified Organisation)




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

56.3.2.3 KEY FINDINGSMONTH 3

Call Set Up Success Ra#onth 3 TRAI Benc%uar k
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

®m PMR Data ™ Live Data ™ Drive Test Data

Data Source:Network Operations Center(NOC) of the operators
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6.4 NETWORK CHANNEL CE$GIONRRC CONGESTIOGIRCUIT SWITCHED RABNGESTION

6.4.1 PARAMETER DESCRIRTIO

1. Definition (RRC Congestion ): This parameter has been amended to include RRC Congestion in 3G Networks

2. Definition (Circuit Switched RAB congestion):  Circuit Switched RAB congestion is similar to Traffic Channel Congestion. Therefore, the

existing parameter has been amended to includdRAB congestion in 3G Networks

3. Point of Interconnection (POI) Congestion : This parameter denotes congestion at the outgoing traffic between two networks and is

equally applicable for 2G networks and 3G networks
€ RRCLevel: Standalone dedicated control channel
e RABLevel: Traffic Channel

e POl Level: Point of Interconnect

4. Data Extraction/collection methodology - Data extraction to be done from appropriate counters. Auditors should be aware of counter

details and definitions for each operator.

Source of Data: Network Operation Center (NOC) or a Central Server
6. Computational Methodology:

¢ RRC/RABCongestion K yj!Y @ #YQ E j!a& @ #aQqQ E888E j!1 @ #1 Qe 7T
1 Where:-Al = Number of attempts to esablish RRG RABmade on day 1
i C1 = Average RRCRAB Congestion % on day 1
1 A2 =Number of attempts to establish RRC/ RABmade on day 2
1 C2=Average RRC RABCongestion % on day 2
1 An = Number of attempts to establish RRC / RABnade on day n

1 Cn = Average RRC RABCongestion % on day n
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¢ POlCongestion%=yj!Y @ #YQ E j!a& @ #aQqQ E888E j!1

f
1

il

il

7. Benchmark :

Where:-Al = POI 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 Congestiodo on day 2

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

Cn = Average POI Congestion % on day n

e RRCCongestion:11%,RAB Congestion:M2%, POI Congestion10.5%

8. Audit Procedure 7z

A Audit of the details of RRC and RABcongestion percentages computed by the operator (using OMESwitch data only) would be conducted

é

@ #1 Qe

The operator should be measuring this parameter during Time consitent busy hour (TCBH) only RRC
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76.4.2 KEY FINDINGSRRRC CONGESTIOMNONSOLIDATED)

RRC Congestieonsolidated TRAI Benclmar K
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

= PMR Data " Live Data

Data Source:Network Operations Certer (NOC) of the operators

Aircel and BSNL failed to meetthe TRAI benchmark for RRC congestion.

26.4.2.1 KEY FINDINGSVONTH 1

- RRC Congesticivionth 1 S TRAI Benclimar K
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Aircel 3G

® PMR Data I Live Data

Data Source:Network Operations Center(NOC) of the operators
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26.4.2.2 KEY FINDINGSVONTH 2

RRC CongestieiMonth 2 TRAI Benclimar K
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Data Source:Network Operations Center(NOC) of the operators

26.4.2.3 KEY FINDINGSMONTH 3

Al Be n clfoma r K

RRC CongestieMonth 3
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¥ PMR Data I Live Data

Data Source:Network Operations Cente(NOC) of the operators
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6.4.3 KEY FINDINGSCIRCUIT SWITCHED RABNGESTIOMCONSOLIDATED)

c
2 Circuit Switched RAB Congesti@onsolidated TRAT Benc2mar K
B 2.0% = mm m = m oo m o R o f o m
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O
o
& <
S
S 1.0% - 2 8
_S o o
=
]
3
S 0.0%- . .
< Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

H PMR Data = Live Data

Data Source:Network Operations Center(NOC) of the operators

All operators met the benchmark as per audit/PMR report.

56.4.3.1 KEY FINDINGSVONTH 1

Circuit Switched RAB Congestidionth 1 TRAL1 Benc2mmar K

2.60%

% Circuit Switched RAB Congestion

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

B PMR Data = Live Data

Data Source:Network Operations Center(NOC) of the operators

100
“.IMRB

= ¥
A TRAI .5
[f'ré'(ﬁ Telecom Regulatory Authority of India

(15/150 9001-2008 Certified Organisation)




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

56.4.3.2 KEY FINDINGSMONTH 2

1.48%

2.0% q-=-=-==m=mmmmn

1.0% -

0.0% -
Aircel 3G

% Circuit Switched RAB Congestion

Circuit Switched RAB Congestidionth 2

0.30%
0.12%

0.01%
0.01%

Airtel 3G

H PMR Data = Live Data

BSNL Bihar/Jharkand 3G

Data Source:Network Operations Center(NOC) of the operators

56.4.3.3 KEY FINDINGSMONTH 3
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% Circuit Switched RAB Congestion

Circuit Switched RAB Congestidonth 3

0.03%

| 0.11%

Airtel 3G

E PMR Data = Live Data
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BSNL Bihar/Jharkand 3G

Data Source:Network Operations Center(NOC) of the operators
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6.4.4 KEY FINDINGSPOI CONGESTION (CONEBDATED) AVERAGE OF 3 MONTHS

Audit Results for POl Congestion- PMR data

POl congestion

Total number of working POIs

MNo. of POIs not meeting benchmark

Total Capacity of all POIs (A) - in erlangs

Traffic served for all POIs [B)- in erlangs

POl congestion

Benchmark Aircel 3G Airtel 3G }SML Bihar/Jharkand 34
48 o 14
(o] (o] (o]
388441 (o] 31076
245192 o o
=0.5% 0.00% 0.00% 0.00%

Live Measurement Results for POI Congestion- 3 Day data

POI congestion Benchmark Aircel 3G Airtel 3G ISML Biharflharkand 34
Total number of working POIs 43 (4] 14
MNo. of POIs not meeting benchmark o o o
Total Capacity of all POIs (A) - in erlangs 388419 o 31076
Traffic served for all POIs [B)- in erlangs 120479 [v] (o]
POl congestion =0.5% 0.00% 0.00% 0.00%
Data Source:Network Operations Cente(NOC) of the operators
All operators met the benchmark of POl Congestion as per PMR/audit Data.
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26.4.4.1 KEY FINDINGSVONTH 1

Audit Results for POI Congestion- PMR data-January
POl congestion Benchmark Aircel 3G Airtel 3G BSMNL BiharfJharkand 3G

Total number of working POIs a5 o 21

Mo. of POIs not meeting benchmark o o o

Total Capacity of all POIs (A} - in erlangs 129474 o 15538

Traffic served for all POIs [B)- in erlangs F7O08E o o

POl congestion =0.5% 0.00% 0.00% 0.00%

Live Measurement Results for POl Congestion- 3 Day data-lanuary
POl congestion Benchmark Aircel 3G Airtel 3G BSMNL Bihar/lharkand 3G

Total number of working POIs a8 o 21

MNo. of POIs not meeting benchmark o o o

Total Capacity of all POIs (A) - in erlangs 129454 o 15538

Traffic served for all POIs [B)- in erlangs 36138 o o

POI congestion =0.5% 0.00% 0.00% 0.00%

Data Source:Network Operations Cente(NOC) of the operators
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26.4.4.2 KEY FINDINGSVONTH 2

Audit Results for POI Congestion- PWIR data-February

PO congestion

Total number of working POIs

MNo. of POIs not meeting benchmark

Total Capacity of all POIs (A) - in erlangs

Traffic served for all POIs [B)- in erlangs

PO congestion

Live Measurement Results for POI Congestion- 3 Day data-February

Benchmark Aircel 3G Airtel 3G BSMNL Bihar/Jharkand 3G
48 o] 21
o [4] (o]
129493 0] 15538
23244 [4] (o]
=0.5% 0.00% 0.00% 0.00%

PO congestion Benchmark Adrcel 3G Adrtel 3G BSML BiharfJharkand 3G
Total number of working POIs a8 o 21
MNo. of POls not meeting benchmark o] o] o
Total Capacity of all POIs (A) - in erlangs 129491 o 15538
Traffic served for all POIs (B)- in erlangs 42326 o] o
PO congestion =0.5% 0.00% 0.00% 0.00%
Data Source:Network Operations Center(NOC) of the operators
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26.4.4.3 KEY FINDINGSVMONTH 3

Audit Results for POI Congestion- PMR data-March
POI congestion Benchmark Aircel 3G Airtel 3G BSML Bihar/lharkand 3G

Total number of working POIs 48 o o

Mo. of POIs not meeting benchmark o o o

Total Capacity of all POIs (A) - in erlangs 129474 o o

Traffic served for all POIs (B)- in erlangs 84940 o o

POI congestion =0.5% 0.00% 0.00% 0.00%

POl congestion Benchmark Aircel 3G Airtel 3G BSML Biharflharkand 3G

Total number of working POIs 43 o o

Mo. of POIs not meeting benchmark o o o

Total Capacity of all POIs (A) - in erlangs 125464 o o

Traffic served for all POIs (B)- in erlangs 42014 o o

POl congestion =0.5% 0.00% 0.00% 0.00%

Data Source:Network Operations Center(NOC) of the operators

°
105 ~ ¥
= TRAI >
@S .I.MRB. EE’T ecl? Telecom Regulatory Authority of India

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



6.5

CIRCUIT SWITCHED €BDROP RATE

6.5.1

PARAMETER DESCRIRTIO

Definition - The Call Drop Rate measures the inability of Network to maintain a call and is defined as the ratio of abnormal speech discorcts with respect
to all speech disconnects (both normal and &normal). In 3G Networks, a normal disconnect is initiated from the Mobile Switching Centre (MSC) at
completion of the call by a RAB Disconnect message. An abnormal RAB disconnect can be initiated by either UTRAN or CN and lades Radio Link Failures,
Uplink (UL) or Downlink (DL) interference or any other reason.

€ Total No. of voice RAB abnormally released = All calls ceasing unnaturally i.e. due to handover or due to radio loss
€ No. of voice RAB normally released = All calls that have RABallocation during busy hour

Data Extraction/collection methodology - Data extraction to be done from appropriate counters. Auditors should be aware of counter
details and definitions for each operator.

Source of Data: Network Operation Center (NOC) or a Central Server

Computational Methodology: (No. of voice RAB normally released / (No. of voice RAB normally released + RAB abnormally released ) x 100

Key Performance Indicator Term Definition

#RAB Normal Release(CSV) Number of voice RAB normally Released

#RAB Abnormal Release(CSV) Number of voice RAB abnormallyReleased

TRAI Benchmark z
e Circuit switched voice dropratem & I’
Audit Procedure z
A Audit of traffic data of the relevant quarter kept in OMC -R at MSCs and used for arriving at CDR was used

€ The operator shouldonly be considering those calls which are dropped during Time consistent busy hour (TCBH) for all days of the relevant quarte
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76.5.2 KEY FINDINGSCONSOLIDATED

Circuit Switched VoicBrop RateConsolidated TRAI Benc2Wmar

4.23%

5.0%
4.0%
3.0%

2.0% > oo fEmmmsmmmmo o B 2 <
I

0.0%
BSNL Bihar/Jharkand 3G

% Call Drop Rate

Aircel 3G Airtel 3G

B PMR Data ™ Live Data Drive Test Data

Data Source:Network Operations Center(NOC) of the operators

All operators met the benchmark for call drop rate during audit. During drive test Aircel 3G and BSNL 3G failed to meet the benchmark.

26.5.2.1 KEY FINDINGSMONTH 1

Circuit Switched Voice Drop Ratdonth 1 TRAI BencZmar
S
©
% 20.0% 9
o 15.0% 2 ®
o < Q
()] = ©
10.0% < o
= RS NS > & 2
QO 5.0% i ] 8 8 © & g
PSS e e Attt ittt ottt = =i Lo it Ol — - - - -~
0.0% i i I .
Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G
B PMR Data ™ Live Data ' Drive Test Data
Data Source:Network Operations Center(NOC) of the operators
107 < 2

TRAI

IM RB. [6'7 ecl Telecom Regulatory Authority of India

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




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

26.5.2.2 KEY FINDINGSVONTH 2

Circuit Switched VoicBrop RateMonth 2 TRAIL Bencomar
L
X &
%’ 7.0% - % 8
€ 6.0% - o °
S 5.0%- = - o
5 4.0% - = )
S Sow- B B g ® R
S 20% oo s S O L™ ____ - ___ ' DN
. 3 ey
Foroel — = 2k -
. 0 - T T 1
Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G
B PMR Data m Live Data " Drive Test Data

Data Source:Network Operations Center(NOC) of the operators

26.5.2.3 KEY FINDINGSMONTH 3

Circuit Switched Voice Drop Ratdonth 3 TRAI1 Bencemar
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P 1.5%
o . 0 o o
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O 1.0%- ) < <
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O 0.5% - s 8
- . s S
= 0.0% S S
. 0 - T T 1
Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

H PMR Data ® Live Data © Drive Test Data

Data Source:Network Operations Center(NOC) of the operators
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6.6 WORST AFFECTED CHAWING MORE THA®6, CIRCUIT SWCHED/OICE DROP RATE

6.6.1 PARAMETER DESCRIRTIO

1. Definition - Cells having more than 3% circuit switch voice quality: The existing parameter has been amended to cover 3G Networks to
asess worst affected cells having more than 3% CSV Drop Rate.

2. Data Extraction/collection methodology - Data extraction to be done from appropriate counters. Auditors should be aware of counter
details and definitions for each operator.

3. Source of Data: Network Operation Center (NOC) or a Central Server

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

5. TRAI Benchmark z
€ Worst affected cells having CSV drop rate >3%during CBBH inamonth M € I
6. Audit Procedure z
A Audit of traffic data of the relevant quarter kept in OMC -R at MSCs and used for arriving at CDR would be conducted.

The operator should only be considering those calls whichare dropped during Cell Bouncing Busy hour (CBBH) for all days of the relevant quarter.
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76.6.2 KEY FINDINGSCONSOLIDATED

Worst affected cells having more thaB? Circuit switchedConsolidated TRAT Bencsmomar

10.0% A
8.0% A
6.0% A
4.0% -
2.0% A

%age calls dropped

0.0%

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

" PMR Data = Live Data

Data Source:Network Operations CenterfNOC) of the operators

Aircel and BSNL failed tomeet the benchmark during audit.

26.6.2.1 KEY FINDINGSMONTH 1

Worst affected cells having more tha®® Circuit switchedMonth 1 TRAIL Benc3¥mar

11.25%

14.0% -
12.0% A
10.0% A
8.0% A
6.0% A
4.0%
2.0% A
0.0%

%age calls dropped

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

" PMR Data u Live Data

Data Source:Network Operations Center(NOC) of the operators
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26.6.2.2 KEYFINDING& MONTH 2

Worst affected cells having more thad% Circuit switchedMonth 2 TRAIl Benc3mar

9.1%%

10.0%

6.55%

8.0% -
6.0% -
4.0% -
2.0% -
0.0%

%age calls dropped

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

" PMR Data # Live Data

Data Source:Network Operations Center(NOC) of the operators

26.6.2.3 KEY FINDINGSVONTH 3

Worst affected cells having more thadpo Circuit switchedMonth 3 TRAI Benc3mar
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2.0% A
1.0% A
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4.0%%

%age calls dropped

Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

" PMR Data = Live Data

Data Source:Network Operations Center(NOC) of the operators
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6.7 CIRCUIT SWITCH VOIQBALITY

6.7.1 PARAMETER DESCRIRTIO
5. Definition:
e for GSM service providers the calls having a value of g5 are considered to be of good quality (on a seven point scale)

€ For CDMA the measure of voice quality is FrameError Rate (FER). FER is the probability that a transmitted frame will be received incorrectly. Good
voice quality of a call is considered when it FER value lies between4 %

6. Computational Methodology:
€ % Connections with good voice quality = (No. of voice samples with good voice quality | Total number of samples) x 100

7. TRAI Benchmark: 6 95%
8. Audit Procedure z
a. A sample of calls would be taken randomly from the total calls established.

b. The operator should only be considering those calls which are meeting the desired benchmark of good voice quality.
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76.7.2 KEY FINDINGS

100%
80%
60%
40%
20%

0%

%a voice quality

98.98%

99.38%

Aircel 3G

Circuit Switched Voice QualitZonsolidated

99.2%%
99.2%

Airtel 3G

B PMR Data ® Live Data Drive Test Data
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BSNL Bihar/Jharkand 3G

Data Source:Network Operations Center(NOC) of the operators

All operators met the TRAI benchmark at the time of audit. During drive test Aircel 3Gand BSNL3Gfailed to meet the benchmark.

26.7.2.1 KEY FINDINGSVONTH 1
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Data Source:Network Operations Cente(NOC) of the operators

11

~.IMRB ‘ b [efem

®
< ¥
TRAI an

Telecom Regulatory Authority of India

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




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

26.7.2.2 KEY FINDINGSVONTH 2

Circuit Switched/oice QualityMonth 2 TRAI BencS%mar
S & 3 & © ©
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£ 20% - 5
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

H PMR Data H Live Data ™ Drive Test Data

Data Source:Network Operations Center(NOC) of the operators

26.7.2.3 KEY FINDINGSMONTH 3

Circuit Switched Voice Qualitonth 3 TRAL1 Bencoumar
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Aircel 3G Airtel 3G BSNL Bihar/Jharkand 3G

B PMR Data ® Live Data ™ Drive Test Data

Data Source:Network Operations Cente(NOC) of the operators
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7 PARAMETER DESCRIINBODETAILED FINDISGWIRELESS DATA SERA(2G & 3G)

7.1 SERVICE ACTIVATIOMROVISIONINGOR 2G & 3G

7.1.1 PARAMETER DESCRIRTIO

This refers to the activation of services after activation of the SIM. This involves programming the various databases withhe customer's information and any

gateways to standard Internet chat or mailservices or any data services. The service provider typically sends these settings to the subscriber's handset using SMS or
WAP.

% activation done within 4 hours = Total Time Taken for Activation x100
Total request time made

Benchmark :- >=95%
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77.1.2 KEY FINDINGS
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Telenor failed to meet the benchmark during audit for 2G.
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7.2 PDP CONTEXT ACTIVANIISUCCESS RAHER 2G & 3G

7.2.1 PARAMETER DESCRIRTIO

A Packet Data Protocol (PDP) context specifies access to an external packstvitching network. The data associated with the PDP context contains information such
as the type of packetswitching network, the Mobile Station PDP (MS PDP) address that is the IP address, the reference of Gateway GPRS Support NG@&SN), and
the requested QoS. A PDP context is handled by the MS, Serving GPRS Support Node (SGSN) and G@8dlis identified by a mobile's PDP address within these
entities. Several PDP contexts can be activated at the same time within a given MS.

Measurement

This measurement provides the number of successfully completed PDP context activations. For thessontext activations, the GGSN is updated successfully and a
report of PDP context activation success is generated at GGSN.

PDP Context Activation Success Rate (%) =

Number of successfully completed PDP context activations<100
Total attempts of context activation

Benchmark: >=95%
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77.2.2 KEY FINDINGS
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Airtel 3G failed to meet the benchmark during PMR audit
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7.3 DROP RATEOR 2G & 3G

7.3.1 PARAMETER DESCRIRTIO

It measures the inability of Network to maintain a connection and is defined as the ratio of abnormal disconnects w.r.t. alldisconnects (both normal and abnormal).
An abnormal disconnect may happen because of Radio Link Failures, Uplink (UL) or Downlink (DL) interference, bad coverage, unsuccesshandovers or any other
reason. The drop rate is to be measured for all generations of the technologies separately.

Drop rate = _No. of Dropped data Callsx 100

No. of Successful data calls

Benchmark: <=5%

7.3.2 KEY FINDINGS
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Drop Rate- Consolidated3G ° TRg! BencSmar
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Airtel 3G and BSNL 3G failed to meet the benchmark during audit.
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8 PARAMETER DESCRIRNKNDDETAILED FINDINGSNONNETWORK PARAMETERS

8.1 METERING AND BILLIKNREDIBILITY

The billing complaints for postpaid are calculated by averaging over one billing cyclén a quarter. For example, there are three billing cycles in a quarter, the data for
each billing cycle is calculated separately and then averaged over

The charging complaints for prepaid are calculated by taking all complaints in a quarter.

8.1.1 PARAMETER DESCRIRTIO

All the complaints related to billing / charging as per clause 3.7.2 of QoS regulation of 20December, 2009 were coveredThe types of billing complaints covered are
listed below.

e Payments made and not credited to the subscriber account

e Payment made on time but late payment charge levied wrongly

€ Wrong roaming charges

€ Double charges

e Charging for toll free services

€ Local calls charged/billed as STD/ISD or vice versa

e Calls or messages made disputed

e Validity related complaints

e Credit agreed to be given in resolution ofcomplaint, but not accounted in the bill
e Charging for services provided without consent

€ Charging not as per tariff plans or top up vouchers/ special packs etc

€ Overcharging or undercharging
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In addition to the above, any billing complaint which leads to billing error, waiver, refund, credit, or any adjustment is also considered as valid billing
complaint for calculating the number of disputed bills.

A Computational Methodology:

€ Billing complaints per 100 bills issued  (Postpaid) = (Total billing complaints** received during the relevant billing cycle / Total bills generated*
during the relevant billing cycle)*100

€ *Operator to include all types of bills generated for customers. This would include printed bills, online bills and any other forms of bills generated

e **Billing complaints here shall include only dispute related issues (including those that February arise because of a lack of awareness at the
OOAOAOEAAOOGG AT AQ8s )OO AT A0 110 ETAI OAA AT U DPOI OEOET 1 Athe dfela®OhAsopgned @ A E
ticket internally.

€ Charging complaints per 100 subscribers (Prep aid) = (Total charging complaints received duringthe quarter/ Total number of subscribers
reported by the operator at the end of thequarter) * 100

A TRAI Benchmark: <= 0.1%

A Audit Procedure:
€ Audit of billing complaint details for the complaints received d uring the quarter and used for arriving at the benchmark reported to TRAI would be
conducted
A For Postpaid, the total billing complaints would be audited by averaging over billing cycles in a quarter
A For Prepaid, the data of total charging complaints in aquarter would be taken for the purpose of audit
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78.1.2 KEY FINDINGSMETERING AND BILLISREDIBILITPQSTPAID

Metering and billing credibility- Postpaid TRAI Bencoiwar
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78.1.3 KEY FINDINGMETERING AND BILLISREDIBILITY (PREBAID

Metering and billing credibility Prepaid TRAI BencoXar
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Data Source:Billing Center of the operators

All operators met the benchmark for metering and billing credibility of prepaid subscribers.
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8.2 RESOLUTION OF BILGIKHARGINGOMPLAINTS

8.2.1 PARAMETER DESCRIRTIO

Calculation of Percentage resolution of billing complaints

The calculation methodology (given below) as per QoS regulations 2009 (7 of 2009) was followed t@alculate resolution of billing complaints.

Resolution of billing complaints within 4 weeks:

%age of billing complaints (for post-paid customers)/ charging, credit &
validity (for pre-paid customers) resolved within 4 weeks =

number of billing complaints for post-paid
customers/charging, credit/ validity complaints for
pre-paid customers resolved within 4 weeks

during the quarter X 100

number of billing/charging, credit / validity complaints received
during the quarter

Resolution of billing complaints within 6 weeks:

%age of billing complaints (for post-paid customers)/ charging, credit &
validity (for pre-paid customers) resolved within 6 weeks =

number of billing complaints for post-paid

customers/charging, credit/ validity complaints for

pre-paid customers resolved within 6 weeks

during the quarter X 100

number of billing/charging, credit / validity complaints received
during the quarter
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**Billing complaints here shall include only dispute related issues (including those that February arise because of a lack of awareness at the
OOAOAOEAAOOGE AT AQ8 )OO AT AO 110 ETAI OAA AT U bDOI OEQi ivticAthe ofeta@hdsdpened ®AE A O
ticket internally. Complaints raised by the consumers to operator are only considered as part of the calculation.

The complaints that get marked as invalid by the operator are not considered for calculation as thoseamplaints cannot be considered as resolved by
the operator.

ceee S$AOA 1T &£ OAOGTI 1 OOEIT ET OEEO AAOA x1 O A OAZEAO O1 OEA niarkh@®Acomdahdant A AT |
about the final resolution of the issue / dispute.

Benchmark: 98% complaints resolved within 4 weeks, 100% within 6 weeks.

8.2.2 KEY FINDINGSNITHIN 4 WEEKS

100%
80% +
60% ~

weeks

40% ~
20% +

Percentage cases resolved

Resolution of billing complaints 4 Weeks TRAI Benchmark =98%
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Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATA GSM Telenor Vodafone
Bihar/Jharkand

" Percentage cases resolved in 4 weeks:Audit results 4 Percentage cases resolved in 4 weeks:Live calling

Data Source:Billing Center of the operators
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78.2.3 KEY FINDINGS WITHINVEEKS

. Resolution of billing complainté Weeks TRAI Benchmark =100%
4
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Y Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATAGSM Telenor Vodafone
Fen) Bihar/Jharkand
o
" Percentage complaints resolved within 6 weeks 4 Percentage cases resolved in 6 weeks

Data Source:Billing Center of the operators

All operators met the TRAI benchmark of resolution of billing complaints within 4 weeks and 6 weeks However, as per live calling done to customers, the

performance of all operators was observed to benuch below the benchmark.
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8.3 PERIOD OF APPLYINBEDIT/WAVIER

8.3.1 PARAMETER DESCRIRTIO

A Computational Methodology:

e Period of applying credit waiver = (number of cases where credit waiver is applied within 7 days/ total number of cases eligi
waiver) * 100

A TRAI Benchmark:
e Period of applying credit waiver within 7 days: 100%
A Audit Procedure:
e Operator to provide details of:-
C List of all eligible cases along with

A Date of applying credit waiver to all the eligible cases.

A Date of resolution of complaint for all eligible cases
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78.3.2 KEY FINDINGS

Period of applying credit/waiver TRAI Benchmark =100%
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S 3 204
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S = 0% f f f f f f f f f
© Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATAGSM Telenor Vodafone
& Bihar/Jharkand

” Percentage cases credit/waiver applied within 1 week

Data Source:Billing Center of the operators

All operators met the benchmark for this parameter.
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8.4 CALL CENTRE PERFORWNEAIVR
8.4.1 PARAMETER DESCRIRTIO
A Computational Methodology:
e Call centre performance IVR = (Number of calls connected and answered by IVR/ All calls attempted to IVR) * 100
A TRAI Benchmark: >= 95%
Audit Procedure:
e Operators provide details of the following from their central call centre/ customer service database:
C Total calls connected and answered by IVR
C Total calls attempted to IVR
e Also live calling is done to test the calls connected and answered by IVR
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78.4.2 KEY FINDINGS
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Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATA GSM Telenor

Bihar/Jharkand

I Percentage calls conncted and answered:Three month data 4 Percentage calls connected and answered:Live calling

i

Vodafone

Data Source:Customer Service Centeof the operators

As per PMRdata, Aircel and BSNL failed tomeet the benchmark.

IMRB | [o7ec

®
< ¥
TRAI o

Telecom Regulatory Authority of India

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




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

8.5 CALL CENTRE PERFORMBVOICE TO VOICE

8.5.1 PARAMETER DESCRIRTIO

A Computational Methodology:
€ Call centre performance Voice to Voice = (Number of calls answered by operator within 90 seconds/ All calls attempted to corect to the operator) *
100
A Audit Procedure:

€ Operators provide details of the following from their centr al call centre/ customer service database:
C Total calls connected and answered by operator within 90 seconds
C Total calls attempted to connect to the operator

e Also live calling was done to test the calls answered within 90 seconds by the operator

Benchmark: 95% calls b be answered within 90 seconds
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|8.5.2 KEY FINDINGS

Calls answered i80 seconds (Voice to Voice) TRAI Benco%mar
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° Aircel(DWL) Airtel BSNL Idea Reliance CDMAReliance GSM TATACDMA TATAGSM Telenor Vodafone

Bihar/Jharkand
" Percentage calls answered within 90 seconds (Avg of 3 months) 4 Live Calling Percentage calls getting connected and answered

Data Source:Customer Service Centeof the operators

Airtel failed to meet the benchmark as peraudit. However, as per live calling done to customers, the performance oAirtel failed to meet the benchmark.
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8.6 TERMINATION/CLOSURE SERVICE

8.6.1 PARAMETER DESCRIRTIO

A Computational Methodology:

e Time taken for closure of service = (number of closures done within 7 days/ total number of closure requests) * 100
A TRAI Benchmark:

€ Termination/Closure of Service: <=7 days
A Audit Procedure:

€ Operator provide details of the following from their central billing/CS database:

A Date of lodging the closure request (all requests in given period)

A Date of closure of service
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78.6.2 KEY FINDINGS

Termination/Closure of service

TRAI Benchmark =100%

Bihar/Jharkand

" Percentage cases closure done within 7 days
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Data Source:Customer Service Centeof the opeators

All operators met the TRAI benchmark for the parameter.
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8.7 REFUND OF DEPOSITTHER CLOSURE
8.7.1 PARAMETER DESCRIRTIO
A Computational Methodology:
€ Time taken for refund for deposit after closures = (number of cases of refun d after closure done within 60 days/ total number of cases of
refund after closure) * 100
€ Any case where the operators need to return the amount back to consumers post closure of service in form of cheque/cash isnsidered to be refund.
A TRAI Benchmark:
€ Time taken for refund for deposit after closures: 100% within 60 days
A Audit Procedure:
e Operator provide details of the following from their central billing/refund database:
C Dates ofcompletion of all ©losure requesO@sulting in requirement of a refund by the operator.
C Dates of refund pertaining to all closure request received during the relevant quarter
136 —— *fj;’
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78.7.2 KEY FINDINGS

Refund of deposts after closure TRAI Benchmark =100%
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Percentage cases refund
provided within60 days

" Percentage cases closure done within 7 days

Data Source:Customer Service Centeof the operators

Aircel failed to meet the TRAI benchmark for the parameter.
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9 DETAILED FINDINGBRIVE TEST DATA

9.1 OPERATOR ASSISTEDMERTESTVOICE

The drive test was conducted simultaneously for all the operators present in the Kolkata circle. As per the new directive gan by TRAI headquarters, drive test in the
guarter were conducted at a SSAevel. SSAs have been defined in two categories by TRAI as per the criticality of the SSA.

3. Normal SSA

4. Difficult SSA
The drive test in Normal SSA was conducted for three days with minimum distance of 250 kilometers over three days. The drivest in difficu It SSAs was conducted
for six days with minimum distance of 500 kilometers over six days. The selection of routes ensured that the maximum towns,lages, highways are covered as part of
drive test. The routes were selected post discussion with TRAI regital teams. The holding period for all test calls was 120 seconds and gap between calls was 10
seconds.

For measuring voice quality RxQual samples for GSM operators and Frame Error Rate (FERs) for CDMA service providers were meas. RxQual greater than 5
meant that the sample was not of appropriate voice quality and for CDMA operators FERs of more than 4 were considered bad. ICdrops were measured by the
number of calls that were dropped to the total number of calls established during the drive test. Sinilarly CSSR was measured as the ratio of total calls established to
the total call attempts made. Signal strength was measured in Dbm with strength >75 dbm for indoor, -85 dbm for in-vehicle and >-95 dbm outdoor routes.

The schedule and operators invdved in the operator assisted drive test forBihar circle are given below.

Name of Operator  Name of Operator

Aircel{DWL) Aircel{DWL)
Airtel Airtel
BSML Bihar/Jharkand | BSNL Bihar/Jharkand
Idea Reliance CDMA

Reliance CODMA

Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

138 . S W

&

: ] TRAI
: .I.MRB. L‘er ecl? Telecom Regulatory Authority of India

(1S/1S0 9001-2008 Certified O



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

(9.1.1 DEVGHABSA

Maonth Mame of 554 Covered Start date End Date Kilometer Travelled

January DEVGHAR 20/01/16

29.1.1.1 Route Details DEVGHARSA

January

Category Type of location DEVGHAR
Day 2

Major Roads Bigbazzar to Bazla Satsang chowk to
Highways Jasidhi Railway Station|Chowk to Kunda more| Koriyasa to Kunda
With in the City to Waidnathpur to to ‘u’aidnath_pur to more to Surath to
Maheshwara to Jarmundi to Merdhupur to
Shopping complex Hausdihato Dumka | Basukinath moreto | Jagdishpur to Devipur
Office combplex Dumka to Palaiori to Rohini to Jasidhi

The route maps given in the report are provided for the purpose of identifying the rautes traversed during the drive tests. WeFebruary observe three different colours
(Red/Green/Yellow) of the lines, which signify signal strength; however these maps are for a single operator and have not beeeferred to any findings in this report.
IMRB submits detailed operator wise Drive Test reports separately.
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29.1.1.2 Route Map- DEVGHARAY 1
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29.1.1.3 Route Map- DEVGHARAY 2
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29.1.1.4 Route Map- DEVGHARAY 3
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29.1.1.5 Drive Test ResultsDEVGHABSA2G

January
DEVGHAR Bmark  Aircel(DWL) Airtel BSNL Bihar\Jharkand Idea RelianceCOMA  Reliance GSM TATACDMA TATA GSM Telenor Vodafone
Parameter's Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Qutdoor  Indoor OQutdoor Indoor OQutdoor Indoor Outdoor
0to-75dBm 19.31% | 40.98% | 99.9%% | 90.71% | 18.95% | 46.53% | 7L.58% | 55.22% | 69.89% | 26.63% 67.25% | 36.96% | 67.06% | 35.80% | 99.37% | 63.95% | 66.08% | 55.59%
0to-85dBm 63.78% | 60.36% | 100.00% | 97.89% | 65.07% | 78.71% | 99.49% | 82.96% | 98.62% | 57.05% 69.34% | 4681% | 9849% | 60.70% |100.00% | 82.92% | 97.94% | 88.97%
0to-95dBm 94.28% | 84.41% | 100.00% | 99.53% | 100.00% | 100.00% | 99.96% | 94.62% | 100.00% | 98.36% 72.18% | 66.27% | 99.79% | 79.82% | 100.00% | 100.00% | 100.00% | 100.00%
Voice quality 295% | 97.93% | 96.13% | 99.53% | 97.54% | 97.37% | 85.46% | 99.50% | 97.22% | 99.79% | 87.31% NoSenice 95.06% | 7633% | 98.63% | 85.03% | 98.89% | 92.27% | 98.70% | 97.19%
CSSR 295% | 98.39% | 86.08% | 100.00% | 100.00% | 100.00% | 86.14% | 100.00% | 100.00% | 100.00% | 90.82% 100.00% | 9167% | 98.68% | 82.16% | 100.00% | 100.00% | 100.00% | 99.45%
Yage Blocked calls 0.00% | 1055% | 0.00% | 0.00% | 169% | 13.37% | 0.00% | 0.00% | 0.00% | 9.18% 0.00% | L77% | 0.00% | 050% | 0.00% | 0.00% | 0.00% | 0.00%
Call drop rate <% | 0.00% | 147% | 000% | 0.00% | L69% | 6.90% | 0.00% | 0.00% | 1.79% | 17.22% 0.00% | 2.84% | 0.00% | 3.84% | 0.00% | 0.00% | 0.00% | 0.00%
Hands off success rate 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 45.21% | 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 96.65% | 98.65% | 90.15% | 100.00% | 100.00% | 100.00% | 100.00%

Data Source: Drive test reports submitted by operators to auditors

Voice Quality

BSNL Relianee CDMA, Tata CDMA & GSM andTelenor did not meet the TRAI benchmark in outdoor locations.

Call Set Success Rate (CSSR)

Aircel, BSNL,Reliance CDMA, TATA CDMA andTATA GSMfailed to meet the benchmark for CSSR in outdoor locations.
Call Drop Rate

BSNL, Relance CDMA, TATA CDMA andTATA GSMfailed to meet the benchmark for call drop rate in outdoor locations.
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29.1.1.6 DRIVE TEST RESUHDBEVGHABSA3G

January
DEVGHAR B'mark Aircel 3G Airtel 3G BSNL 3G Reliance 3G

Parameter's Indoor Qutdoor Indoor Outdoor Indoor Outdoor Indoor Qutdoor
0to-75 dBm 39.68%

0to-85dBm 84.61% 58.40% 70.91% | 100.00% | 29.50%

0 to -95 dBm 89.73% 100.00% | 100.00% | 100.00% | 49.69%
Voice quality NDR 86.98% Not available 57.65% | 57.17% NDR MNDR

C55R 100.00% 100.00% | 279.37% | 60.00% | 51.38%

%age Blocked calls 14.81% 0.00% | 120.31% | 66.67% | 71.56%

Call drop rate = 16.67% 0.00% 33.33% | 0.00% 2.17%
Hands off success rate 100.00% 92.86% | 70.00% MDR MDR

Voice Quality

Aircel 3Gfailed to meet the benchmark in outdoor locations, however BSNL 3G fé&d to meet the benchmark in indoor as well as outdoor locations.
Call Set Success Rate (CSSR)

Reliance 3G failed tomeet the TRAI benchmarkfor CSSR in indoor as well as outdoor locations

Call Drop Rate

Aircel 3G BSNL3G and Reliance 3@ailed to meet the benchmark for call drop rates in outdoor locations.
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29.1.1.1 Drive Test ResultsDEVGHARSADATA 2G

Name of the Parameter Bench Mark BSNL
Succesful Data Transmission download speed attemp

|dea Reliance CDMA Reliance GSM TATACDMA TATAGSM Telenor Vodafone

Succesful Data Transmission upload speed attempts
Minimum download speed 86 NDR 94 NDR No Service NDR NDR 44 NDR
Average throughput for Packet Data 99 NDR 108 NDR NDR NDR 111 125
100 NDR 100 NDR NDR NDR NDR NDR

Latency <250ms

Note: BSNL, Relance CDMA, Tata CDMA, Tata GSMlid not submit the data.

All the parameters met the TRAI benchmark.

19.1.1.1 Drive Test ResultsDEVGHABSADATA 3G

MName of the Parameter Bench Mark Aircel 3G Airtel 3G BSNL 3G
Succesful Data Transmission download speed attempts »>80% NDR 100% 100%
Succesful Data Transmission upload speed attempts »>75% NDR 100% 100%
Minimum download speed MNDR 2615 241
Average throughput for Packet Data MNDR 3302 241
Latency <250ms NDR 100 NDR

Note: Aircel did not submit the data.

All the parameters met the TRAI benchmark.
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[9.1.2 SAHARSASA

Mame of SSA Covered Start date End Date Kilometer Travelled

SAHARSA 27/01/16 29/01/16

29.1.2.1 ROUTE DETAILSAHARSASA

January

Category Type of location SAHARSA
Day 2

Major Roads 1-Railway station-doli | 1-Dist. Court-bangaon| 1-Railway Station-
Highways fuel 2-madhepura- Road 2-Simri shivpuri Railway
With in the City ?lngt?e5hjwa r—pl_pra_— baktiyarpur- cm55lng—hak!uara 2-
triveniganj  3-jadia- alamnagar 3- hakpara-bihara
Shopping complex kumarkhand- udakishanganj-jalaiya{ pachayat-supaul 3-
Office complex murligani-madhepura madhepura supaul-Gamharia-

The route maps given in the report are provided for he purpose of identifying the routes traversed during the drive tests. WeFebruary observe three different colours
(Red/Green/Yellow) of the lines, which signify signal strength; however these maps are for a single operator and have not beeeferred to any findings in this report.
IMRB submits detailed operator wise Drive Test reports separately.
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29.1.2.2 Route Map- SAHARSBEAY 1
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59.1.2.3 Route Map- SAHARSBAY 2
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29.1.2.4 Route Map- SAHARSRBAY 3
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29.1.2.5 Drive Test ResultsSAHARSASA2G

January
SAHARSA B'mark  Aircel(DWL) Airtel BSNL BiharlJharkand Idea Reliance COMA  Reliance GSM TATACOMA TATAGSM Telenor Vodafone
Parameter's Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor OQutdoor Indoor OQutdoor  Indoor Qutdoor Indoor Outdoor Indoor Outdoor
0to-75dBm 3241% | 15.80% | 97.99% | 8243% | 36.67% | 35.76% | 24.21% | 34.18% | 94.86% | 20.45% 26.63% 8.98% 66.01% | 30.12% | 99.99% | 49.37% | 98.76% | 52.80%
0to-85dBm 82.97% | 39.28% | 99.97% | 98.13% | 89.60% | 79.78% | 97.54% | 84.25% | 99.47% | 48.20% 43.07% 18.23% | 89.58% | 46.55% | 100.00% | 75.92% | 99.98% | 88.45%
0to-95dBm 99.15% | 77.33% | 100.00% | 99.93% | 98.63% | 90.65% | 99.89% | 97.74% | 100.00% | 84.05% 53.29% 36.10% | 99.85% | 71.54% | 100.00% | 100.00% | 100.00% | 100.00%
Voice quality 205% | 98.73% | 96.79% | 97.34% | 95.45% | 88.54% | 80.01% | 99.20% | 97.30% | 99.87% | 89.67% NoService NDR NDR 89.82% | 90.44% | 98.71% | 91.96% | 98.93% | 96.33%
C55R 295% | 100.00% | 95.86% | 100.00% | 100.00% | 100.00% | 95.10% | 100.00% | 100.00% | 100.00% | 93.97% 100.00% | 84.47% | 100.00% | 74.99% | 100.00% | 100.00% | 100.00% | 100.00%
%age Blocked calls 0.00% | 4.24% | 0.00% | 0.00% | 0.00% | 3.50% | 0.00% | 0.00% | 0.00% | 6.03% 0.00% 28.60% 0.00% 39.40% | 0.00% | 0.00% | 0.00% | 0.00%
Call drop rate <2% | 0.00% | 1.84% | 0.00% | 0.00% | 0.00% | 193% | 0.00% | 0.00% | 0.00% | 8.72% 0.00% 5.66% 0.00% 11.91% | 0.00% | 0.00% | 0.00% | 0.00%
Hands off success rate 100.00% | 98.48% | 0.00% | 64.89% | 100.00% | 95.97% | 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 89.87% | 100.00% | 99.42% | 100.00% | 99.44% | 100.00% | 100.00%

Data Source: Drive test reports submitted bgperators to auditors
Voice Quality

Reliance CDMA andTelenor failed to meet the benchmark in outdoor locations; howeverBSNL andTATA GSMfailed to meet the benchmark in Indoor as well as
outdoor locations.

Call Set Success Rate (CSSR)
Reliance CDMA, TATA CDMA and TATA GSMfailed to meet the benchmark for CSSR in outdoor locations.
Call Drop Rate

Reliance CDMA, TATA CDMA and TATA GSMfailed to meet the benchmark for call drop rate in outdoor locations.

®
~ W
Dl -
IMRB Tech s
............. eled Telecom Regulatory Authority of India
(1S/1SO 9001-2008 Certified Organisation)



TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

29.1.2.6 DRIVE TEST RESUIHLISHARSASA3G

January
SAHARSA B'mark Aircel 3G Airtel 3G BSNL 3G Reliance 3G
Parameter's Indoor Qutdoor Indoor Outdoor Indoor Outdoor Indoor Qutdoor

0to-75 dBm
0 to -85 dBm
0 to -95 dBm

Voic ali 73.02% MDR MDR MDR MDR
oice quality MNDR Mot available
CS55R MDR 100.00% | 96.27% 50.00% | 20.74%
%age Blocked calls MDR 0.00% 3.73% 50.00% | B0.32%
Call drop rate = MDR 0.00% 5.81% | 20.00% | 9.68%
Hands off success rate MNDR MDR MNDR MNDR MNDR

Voice Quality

Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.
Call Set Success Rate (CSSR)

Reliance3Gfailed to meet the benchmark in outdoor as well as indoor locations
Call Drop Rate

Reliance3Gfailed to meet the benchmark for call drop rate in outdoor as well as indoor locations, howeverBSNL 3G failed in outdoor locations only.
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29.1.2.7 Drive Test ResultsSAHARSASADATA 2G

Name of the Parameter Bench Mark  Aircel BSNL Idea  Reliance CDMA Reliance GSM
Succesful Data Transmission download speed attempjiesiiy 100% 100% NDR 100% NDR
Succesful Data Transmission upload speed attempts >75% 100% 100% NDR 100% NDR
Minimum download speed 68 102 NDR 94 NDR No Service
Average throughput for Packet Data 117 117 NDR 171 NDR
Latency <250ms 100 100 NDR 100 NDR

TATACDMA TATAGSM Telenor Vodafone
NDR NDR 100% 100%
NDR NDR 100% 100%
NDR NDR 43 NDR
NDR NDR 105 126
NDR NDR NDR NDR

Note: BSNL, Reliance CDMA, Tata CDMA, Tata GSM did not submit the data.

All the parameters met the TRAI benchmark.

19.1.2.8 Drive Test ResultsSAHARSSSADATA 3G

MName of the Parameter Bench Mark  Aircel Airtel
Succesful Data Transmission download speed attempts »>80% NDR 100% NDR
Succesful Data Transmission upload speed attempts >75% MNDR 100% MNDR
Minimum download speed MNDR 2212 MNDR
Average throughput for Packet Data MNDR 2633 MNDR
Latency <250ms NDR 100 NDR

Note: Aircel, BSNL did not submit the data.

All the parameters met the TRAI benchmark.
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[9.1.3 RANCHBSA

Month MName of SSA Covered Start date End Date Kilometer Travelled

February 27/02/16

19.1.3.1 Route Details RANCHSSA

The route maps given in the report are provided for the purpose of identifying the routes traversed during the drive tests. Vi February observe three different colours
(Red/Green/Yellow) of the lines, which signify signal strength; however these maps areof a single operator and have not been referred to any findings in this report.
IMRB submits detailed operator wise Drive Test reports separately.

February
Category Type of location RANCHI
Day 3

Major Roads Ranchi Railwa Sujata Chowk-Hinoo- |Big Bazar-Kanta Toli;
T H'] h Ranchi Railway Station Station A Ch¥ " :} h Simali I'f kum Chowk Argora Chowk- | Booty More-Kanta
utdoor ; N | N " .
W'tl:gi ::?::_ Ratu Road-Pandra- Katt:DInM rgor: ow sith U_mlik_I::hla_ a1r_n um 5 ciw Birsa Chowk- Toli-Tatisilwae-
ith in the Ci athal More-Saparom Pithoria-Itki-Pithoria- omar-Bari-
: ty Mandar-Karkat-Khelari; o P o Tupudana-Khunti{ Angarah-Asri-Muri-
Shopping complex . Magrii-Itki-Kuru-Bero-| Kanke-Ranchi(Sujata | Namkum Chowk-
: Churi-Burmu Torpa Gola
Office complex Murto-Chanho-Kuru chowk) Rampur-Lotang-
L)
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29.1.3.2 Route Map- RANCHDAY 1
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29.1.3.3 Route Map- RANCHDAY 2
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29.1.3.4 Route Map- RANCHDay3
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29.1.3.1 ROUTE MAPRANCHDAY 3
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19.1.3.2

Route Map- RANCHDay 3
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29.1.3.3 Route Map- RANCHDay 3
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29.1.3.4 Drive Test ResultsRANCHESA2G

Ranchi Bmark  Aircel(DWL) Airtel BSNL BiharlJharkand |dea Reliance COMA  Reliance GSM TATACOMA TATA GSM Telenor Vodafone
Parameter's Indoor OQutdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor OQuidoor  Indoor Outdoor Indoor OQutdoor Indoor Outdoor
0to-75dBm 72.60% | 3141% | 91.34% | 63.97% | 84.59% | 45.29% | 79.66% | 65.81% | 86.36% | 40.00% 1842% | 7841% | 88.67% | 44.61% | 70.28% | 43.62% | 96.22% | 62.11%
0to-85dBm 99.47% | 61.60% | 99.93% | 88.33% | 99.69% | 75.79% | 96.15% | 88.04% | 100.00% | 66.45% 92.22% | 84.29% | 99.56% | 7233% | 90.4% | 7L75% | 99.97% | 90.38%
0to-95 dBm 99.94% | 85.24% | 100.00% | 97.12% | 100.00% | 100.00% | 97.45% | 96.10% | 100.00% | 97.85% 92.35% | 9047% | 99.98% | 88.91% |100.00% | 94.12% | 100.00% | 97.90%
Voice quality 295% | 98.52% | 95.68% | 96.97% | 97.52% | 95.57% | 82.69% | 98.40% | 97.28% | 74.27% | 45.51% NoSerie 96.29% | 9L85% | 97.10% | 92.10% | 98.12% | 95.23% | 97.39% | 95.79%

(SSR 295% | 100.00% | 96.61% | 100.00% | 100.00% | 97.48% | 90.81% | 100.00% | 100.00% | 100.00% | 91.35% 100.00% | 96.07% | 100.00% | 95.00% | 100.00% | 99.63% | 100.00% | 100.00%

Yage Blocked calls 0.00% | 657% | 0.00% | 0.00% | 252% | 8.32% | 0.00% | 0.00% | 0.00% | 8.65% 0.00% | 284% | 000% | 559% | 0.00% | 0.00% | 0.00% | 0.00%
Call drop rate <% | 23.81% | 165% | 0.00% | 0.00% | 0.00% | 7.95% | 0.00% | 0.00% | 0.00% | 1L.78% 0.00% | 142% | 000% | 219% | 0.00% | 0.00% | 0.00% | 0.14%
Hands off success rate 100.00% | 85.61% | 100.00% | 100.00% | 100.00% | 90.97% | 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 99.39% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.79%

Data Source: Drive test reports submitted by operators to auditors
Voice Quality

BSNL TATA CDMA and TATA GSMfailed to meet the benchmark for voice quality in outdoor locations, however Reliance CDMA failed to meet the benchmark in
Indoor as well as outdoorlocations.

Call Set Success Rate (CSSR)
BSNL andRelianceCDMA failed to meet the benchmark for CSSR in outdoor locations.
Call Drop Rate

Aircel failed to meet the benchmark for call drops in indoor locations, however BSNL,Reliance CDMAand TATA GSMfailed to meet the benchmark for call drop rate
in outdoor locations.
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29.1.3.5 DRIVE TEST RESWHHARABNCHSESA3G

Ranchi
Parameter's
0to-75 dBm

In door

Aircel 3G
Qutdoor

In door

0 to -85 dBm

0to-95 dBm

Voice quality 2 05%

40.88%

51.68%

C55R > 05% 90.91% | 86.16%

Y%age Blocked calls 0.00% | 17.77%
Call drop rate =2% 0.00% | 10.57%
Hands off success rate 100.00% | 96.10%

Airtel 3G

Mot available

Qutdoor

In door

BSNL 3G
Qutdoor

In door

Reliance 3G
Qutdoor

9.04% 30.32% NDR NDR
100.00% | 128.25% | 99.17% | 89.83%

0.84% 27.88% 0.83% 10.12%

0.00% 9.42% 0.00% 8.61%
100.00% | 100.00% | 100.00% | 57.14%

Voice Quality

Aircel 3G and BSNL 3Gailed to meet the benchmark for voice quality in outdoor as well as indoor locations.

Call Set Success Rate (CSSR)

Aircel 3Gfailed to meet the benchmark for CSSRin outdoor as well as indoor locations, however Reliance 3G failed in outdoor locations
Call Drop Rate

Aircel 3G Reliance3G and BSNL 3Gailed to meet the benchmark for call drop rates in outdoor locations.
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29.1.3.6 Drive Test ResultsRANCHSSADATA 2G

Name of the Parameter Bench Mark Reliance CDOMA Reliance GSM
Succesful Data Transmission download speed attemp

TATACDMA TATAGSM Telenor Vodafone

Succesful Data Transmission upload speed attempts
Minimum download speed 87 112 22 95 NDR No Service 75 149 45 NDR
Average throughput for Packet Data 302 130 50 119 NDR 75 148 108 123
100 100 100 100 NDR 100 100 100 100

Latency <250ms

Note: Reliance CDMAdid not submit the data.

All the parameters met the TRAlIbenchmark.

29.1.3.7 Drive Test ResultsRANCHSSADATA 3G

MName of the Parameter Bench Mark  Aircel
Succesful Data Transmission download speed attempts »>80% 100% 100% NDR
Succesful Data Transmission upload speed attempts »>75% 100% 100% NDR
Minimum download speed 1720 2615 NDR
Average throughput for Packet Data 6170 2860 NDR
Latency <250ms 100 100 NDR

Note: BSNL did not submit the data.

All the parameters met the TRAI benchmark.
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[9.1.4 ARRAFSSA

MName of SSA Covered Start date End Date Kilometer Travelled

04-02-2016

19.1.4.1 Route Details ARRAFSSA

Category Type of location

Major Roads
Outdoor Highways
With in the City

Koilwar-Sapna more-

Railway Station-zero | Bus Stand-bihari mill-
chandwa more-sahpur-

mile-garhani-sahar- | zero mile-maliyabag-

bihia-
sandesh-khangaon- |babhnaul adda-koath-| )
] jagdishpur—dallipur-
- arrah piro
Office complex piro-garhani

Shopping complex

The route maps given in the report are provided for the purpose of identifying the routes traversed during the drive tests. V& February observe three different colours
(Red/Green/Yellow) of the lines, which signify signal strength; however these maps areof a single operator and have not been referred to any findings in this report.
IMRB submits detailed operator wise Drive Test reports separately.
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19.1.4.2 Route Map- ARRAHDay1
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19.1.4.3 Route Map- ARRAHDay?2
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19.1.4.4 Route Map- ARRAHDay3
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29.1.4.5 Drive Test ResultsARRAKSSA2G

ARRAH Bmark  Aircel(DWL) Airtel BSNL BiharJharkand Idea RelianceCOMA  Reliance GSM TATACDMA TATA GSM Telenor Vodafone
Parameter's Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Quitdoor  Indoor OQutdoor Indoor OQuidoor Indoor Outdoor
0to-75dBm 100.00% | 94.79% | 99.97% | 88.91% | 94.93% | 37.19% | 36.54% | 46.44% | 87.57% | 37.61% 3037% | 23.00% | 4052% | 16.65% | 97.84% | 54.09% | 100.00% | 73.67%
0to-85dBm 99.77% | 82.95% | 100.00% | $8.90% | 99.94% | 68.84% | 94.84% | 85.53% | 99.93% | 74.38% 39.38% | 46.92% | 98.00% | 47.39% | 99.96% | 86.95% | 100.00% | 88.59%
0to-95dBm 43.26% | 62.99% | 100.00% | 99.52% | 100.00% | 80.04% | 100.00% | 100.00% | 100.00% | 97.62% 68.05% | 7LOS% | 99.90% | 79.58% | 100.00% | 100.00% | 100.00% | 96.59%
Voice quality 295% | 97.70% | 97.70% | 99.48% | 95.68% | 8L10% | 7L.86% | 98.67% | 96.04% | 98.99% | 89.48% NoSeryie 95.92% | 90.3% | 97.90% | 82.86% | 99.23% | 9L71% | 98.58% | 98.14%

CSSR 295% | 100.00% | 84.62% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 95.08% 100.00% | 95.56% | 100.00% | 87.48% | 100.00% | 99.41% | 100.00% | 100.00%

Yage Blocked calls 0.00% | 6.04% | 000% | 0.00% | 0.00% | NDR | 0.00% | 0.00% | 0.00% | 4.92% 0.00% | 478% | 0.00% | 1667% | 0.00% | 0.59% | 0.00% | 0.00%
Call drop rate <% | 0.00% | 123% | 000% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 8.19% 0.00% | 645% | 0.00% | 5.26% | 0.00% | 0.00% | 0.00% | 0.00%
Hands off success rate 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 89.15% | 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 100.00% | 100.00% | 99.59% | 100.00% | 99.13% | 100.00% | 100.00%

Data Source: Drive test reports submitted by operators to auditors

Voice Quality

BSNLfailed to meet the benchmark for voice quality in indoor as well as outdoor locations; howeverReliance CDMA, TATA CDMA, TATA GSMand Telenor did not

meet the benchmark in outdoor locations.
Call Set Success Rate (CSSR)
Aircel and TATA GSMfailed to meet the benchmark for CSSR in outdoor locations.

Call Drop Rate

Reliance CDMA, TATA CDMA and TATA GSMfailed to meet the benchmark for call drop rate in outdoor locations.
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29.1.4.6 DRIVETEST RESULTARRAFSSA3G

ARRAH
Parameter's
0to-75 dBm

In door

Aircel 3G

Qutdoor

In door

Airtel 3G

BSNL 3G
Qutdoor

Qutdoor

In door

0 to -85 dBm

0to -95 dBm

Voice quality 2 05%

CSSR = 05%

Y%age Blocked calls

Call drop rate = 2%

Hands off success rate

98.60% | 90.42% | 99.98% | 99.62% .
Mot participated
100.00% | 95.86% | 100.00% | 100.00%
0.00% 36.55% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
100.00% | 100.00% | 100.00% | 100.00%

In door

Reliance 3G

Qutdoor

MDR NDR
100.00% | 90.95%
0.00% 37.10%
0.00% 1.28%
MDR NDR

Voice Quality

Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.

Call Set Success Rate (CSSR)

Reliance 3Gailed to meet the benchmark for CSSRin outdoor locations.

Call Drop Rate

All operators met the benchmark in outdoor as well as indoor locations.
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29.1.4.7 Drive Test ResultsARRAFSSADATA 2G

Name of the Parameter Bench Mark BSNL |dea

Succesful Data Transmission download speed attemp

Succesful Data Transmission upload speed attempts

Minimum download speed 287 101 NDR 102

NDR

Average throughput for Packet Data 462 154 NDR 136

NDR

Latency <250ms 100 100 NDR 100

NDR

Reliance CDMA Reliance GSM

No Service

TATA CDMA

TATA GSM

Telenor

Vodafone

NDR NDR 45 NDR
NDR NDR 106 107
NDR NDR NDR 100

Note: BSNL Reliance CDMA, Tata CDMA, Tata GSMid not submit the data.

All the parameters met the TRAI benchmark.

29.1.4.8 Drive Test ResultsARRAFKSSADATA 3G

MName of the Parameter Bench Mark
Succesful Data Transmission download speed attempts

Succesful Data Transmission upload speed attempts

Minimum download speed

Average throughput for Packet Data

Latency

Note: BSNL did not submit the data.

All the parameters met the TRAI benchmark.
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[9.1.5 BHAGALPURSA

MName of SSA Covered Start date End Date Kilometer Travelled

Bhagalpur 16/3/16 18/3/2016

29.1.5.1 Route Details BHAGALPURBSA

ET]

Category Type of location Bhagalpur
Day 2
Major Roads Railway Station- Railway station- Railway station-
Outdoor Highways Asargunj-amarpur- manali-sabaur- postoffice-khachahri

With in the City english more-bharko- |  ghogha-dhuraiya- chauk-tilka manjhi-
Shopping complex shambhugunj- panjwara-barahat- zero mile-tetri-
Office complex rahmatpur-sultangunj- rajaun-baijani- nagauchia-

The route maps given in the report are provided for the purpose of identifying the routes traversed during the drive tests. WeFebruary observe three different colours
(Red/Green/Yellow) of the lines, which signify signal strength; however these maps are for a single operator and have not beeeferred to any findings in this report.
IMRB submits detailed operator wise Drive Test reports separately.
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29.1.5.2 Route Map- BHAGALPUBRay1
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29.1.5.3 Route Map- BHAGALPUBAY 2

172

®
< ¥
TRAI o

Telecom Regulatory Authority of India

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

WS Chtarmatinnal




TRAI Audit Wireless Report-Bihar & Jharkhand Circle | JFM Quarter-2016

29.1.5.4 Route Map- BHAGALPUBAY 3
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29.1.5.5 Drive Test ResultsBHAGALPURSA2G

Bhagalpur Bmark  AircelDWL) Airtel ~ BSNL BiharlJharkand Idea RelianceCOMA  Reliance GSM TATACDMA TATA GSM Telenor Vodafone
Parameter's Indoor OQutdoor Indoor OQutdoor Indoor OQutdoor Indoor Outdoor Indoor Outdoor Indoor OQutdoor Indoor OQutdoor  Indoor Outdoor Indoor Outdoor Indoor Outdoor
0to-75dBm 95.12% | 45.52% | 79.10% | 71.76% | 34.94% | 4174% | 8L66% | 40.46% | 45.18% | 31.39% 438% | 499% | W445% | 2279% | 88.16% | 49.32% | 3751% | 2541%
0to-85dBm 99.95% | 68.02% | 98.98% | 96.36% | 93.36% | 69.02% | 17.31% | 48.18% | 95.4% | 54.52% 7933% | 69.64% | 8850% | 59.61% | 99.89% | 79.53% | 95.54% | 74.36%
0to-95dBm 100.00% | 90.81% | 99.99% | 99.72% | 100.00% | 92.10% | 0.03% | 11.36% | 99.99% | 99.07% 98.15% | 93.76% | 99.79% | 84.47% |100.00% | 100.00% | 99.69% | 94.42%
Voice quality 205% | 96.18% | 95.65% | 96.92% | 95.98% | 88.54% | 75.93% | 99.17% | 97.13% | 93.70% | 86.63% \oSenice 98.17% | 90.71% | 90.01% | 85.32% | 98.97% | 95.21% | 97.73% | 97.02%
CSSR 295% | 100.00% | 81.34% | 100.00% | 100.00% | 100.00% | 91.61% | 100.00% | 100.00% | 98.08% | 94.70% 100.00% | 95.16% | 100.00% | 81.00% | 100.00% | 99.25% | 100.00% | 99.47%

Y6age Blocked calls 0.00% | 8.08% | 0.00% | 0.00% | 0.00% | 839% | 0.00% | 0.00% | 192% | 5.30% 0.00% | 450% | 0.00% | 2600% | 0.00% | 0.77% | 0.00% | 0.53%
Call drop rate <% | 0.00% | 133% | 0.00% | 0.00% | 0.00% | 6.6%% | 0.00% | 0.00% | 196% | 13.60% 0.00% | 500% | 0.00% | 400% | 0.00% | 0.00% | 0.00% | 0.00%
Hands off success rate 100.00% | 96.41% | 100.00% | 100.00% | 100.00% | 70.50% | 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 100.00% | 100.00% | 98.00% |100.00% | 99.02% | 100.00% | 98.99%

Data Source: Drive test reports submitted by operators to auditors
Voice Quality

BSNL, Reliance CDMA andlrATA GSMfailed to meet the benchmark in indoor as well asoutdoor locations. TATA CDMA did not meet the benchmark in outdoor
locations.

Call Set Success Rate (CSSR)
Aircel, BSNL,Reliance CDMA andTATA GSMfailed to meet the benchmark for CSSR in outdoor locations.
Call Drop Rate

BSNL,Reliance CDMA, TATA CDMA and TATA GSMfailed to meet the benchmark for call drop rate in outdoor locations.
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29.1.5.6 DRIVE TEST RESWHBIBAGALPUBSA3G

Airtel 3G
Outdoor

BSNL 3G
Qutdoor

Reliance 3G
Qutdoor

Bhagalpur Aircel 3G

Parameter's Indoor Qutdoor Indoor In door In door
0to-75 dBm
0 to -85 dBm

0 to -95 dBm

Voice quality Z095% 99.74% | 92.05% Not available MDR MDR MNDR MDR
C55R = 05% 98.28% | 84.26% 100.00% | 93.33% | 100.00% | 83.33%
Y%age Blocked calls 0.00% 6.93% 0.00% 93.33% 0.00% | 29.00%
Call drop rate = 2% 0.00% 3.81% 0.00% 0.00% 0.00% 1.72%
Hands off success rate 100.00% | 100.00% MDR MDR 100.00% | 97.89%

Voice Quality

Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.

Call Set Success Rate (CSSR)

BSNL 3G and Reliance 3@&iled to meet the benchmark for CSSRn outdoor locations.
Call Drop Rate

Aircel 3Gfailed to meet the benchmark for call drop rate in outdoor locations.
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29.1.5.7 Drive Test ResultsBHAGALPURSADATA 2G

Name of the Parameter Bench Mark Reliance COMA  Reliance GSM Telenor  Vodafone

Succesful Data Transmission download speed attemp

TATACDMA TATA GSM

Succesful Data Transmission upload speed attempts
Minimum download speed 94 104 NDR 98 NDR No Service NDR NDR 45 NDR
Average throughput for Packet Data 148 153 NDR 185 NDR NDR NDR 108 144
Latency <250ms 100 100 NDR 100 NDR NDR NDR NDR 100

Note: BSNL, Reliance CDMA, Tata CDMA, Tata GSMid not submit the data.

All the parameters met the TRAI benchmark.

29.1.5.8 Drive Test ResultsBHAGALPURSADATA 3G

MName of the Parameter Bench Mark  Aircel
Succesful Data Transmission download speed attempts »>80% 100% 100% NDR
Succesful Data Transmission upload speed attempts »>75% 100% 100% NDR
Minimum download speed 1088 914 NDR
Average throughput for Packet Data 2219 1318 NDR
Latency <250ms 100 100 NDR

Note: BSNL did not submit the data.

All the parameters met the TRAI benchmark.
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[9.1.6 KATIHARSSA

MName of SSA Covered Start date End Date Kilometer Travelled

Katihar 28/3/2016 30/3/2016

29.1.6.1 Route Details KATIHARBSA

ET]

Category Type of location Katihar
Day 2
Major Roads Maranga-line bazar- Bus stand-mangal
Outdoor Highways Railway Station-sirsa- | gulabbag-qusba- bazar-hardayal chauk-
With in the City purnea-mirganj-falka- | jalalgarh-sisauna- MG road-JP chauk-
Shopping complex korha-marnga-purnea| rajokhar-raniganj- | railway colony-district
Office complex kacheharibalua-K | court-korha-fulwaria-

The route maps given in the report are provided for the purpose of identifying the routes traversed during the drive tests. V& February observe three different colours
(Red/Green/Yellow) of the lines, which signify signal strength; however these maps areof a single operator and have not been referred to any findings in this report.
IMRB submits detailed operator wise Drive Test reports separately.
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9.1.6.2 Route Map- KATIHAP®ay1
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9.1.6.3 Route Map- KATIHAR®ay?2
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29.1.6.4 Route Map- KATIHAPay3
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29.1.6.5 Drive Test ResultsKATIHARBSA2G

Katihar Bmark  Aircel(DWL) Airtel BSNL BiharlJharkand Idea Reliznce COMA  Reliance GSM TATACDMA TATAGSM Telenor Vodafone

Parameter's Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Quidoor  Indoor Outdoor Indoor OQutdoor Indoor OQutdoor
0to-75dBm 83.48% | 45.39% | 94.58% | 84.02% | 97.13% | 33.012% | 42.93% | 58.06% | 61.95% | 20.96% 4607% | 25876 | 30.77% | 22.92% | 99.27% | 44.63% | 83.17% | 35.04%
0to-85dBm 99.77% | 69.53% | 99.97% | 98.09% | 100.00% | 61.50% | 56.22% | 30.80% | 96.76% | 44.70% TI% | 4453% | 97.73% | 58.55% | 100.00% | 78.91% | 98.83% | 73.77%
0to-95 dBm 100.00% | 89.81% | 100.00% | 99.81% | 100.00% | 8451% | 0.85% | 11.14% | 99.99% | 94.44% 95.56% | 65.60% | 99.90% | 82.71% | 100.00% | 100.00% | 99.98% | 94.21%
Voice quality >05% | 96.08% | 95.39% | 97.41% | 95.71% | 94.74% | IL7% | 96.95% | 96.12% | 99.71% | 88.04% NoSenice 95.77% | 8193% | 98.06% | 84.57% | 98.81% | 92.28% | 97.11% | 96.83%
CSSR >05% | 100.00% | 96.90% | 100.00% | 100.00% | 100.00% | 93.27% | 100.00% | 100.00% | 100.00% | 91.87% 100.00% | 95.88% | 100.00% | 93.64% | 100.00% | 99.15% | 100.00% | 98.94%

Yoage Blocked calls 0.00% | 3.10% | 0.00% | 0.00% | 0.00% | 6.73% | 0.00% | 0.00% | 0.00% | 8.13% 0.00% | 361% | 0.00% | 13.14% | 0.00% | 085% | 0.00% | 0.35%
Call drop rate <% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 619% | 0.00% | 0.00% | 0.00% | 5.31% 0.00% | 600% | 0.00% | 3.00% | 0.00% | 0.00% | 0.00% | 0.00%
Hands off success rate 100.00% | 97.85% | 100.00% | 100.00% | 100.00% | 97.78% | 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.32% | 100.00% | 97.95%

Data Source: Drive test reports submitted by operators to auditors
Voice Quality

Reliance CDMA, TATA CDMA, TATA GSM andTelenor failed to meet the benchmark for voice quality in outdoor locations. BSNLdid not meet the benchmark in
Indoor as well as outdoorlocations.

Call Set Success Rate (CSSR)
BSNL,Reliance CDMA andTATA GSMfailed to meet the benchmark for CSSR in outdoor locations.
Call Drop Rate

BSNL,Reliance CDMA, TATA CDMA and TATA GSMfailed to meet the benchmark for call drop rate in outdoor locations.
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29.1.6.6 DRIVE TEST RESWHHATIHARBSA3IG

Airtel 3G
Qutdoor

BSNL 3G
Qutdoor

Katihar Aircel 3G
Qutdoor

Reliance 3G
Qutdoor

Parameter's In door In door In door In door
0to-75 dBm
0 to -85 dBm

0to -95 dBm

Voice quality = 05% 93.60% | 92.53% | 99.22% | 98.92% Not participated NDR MNDR
C55R = 05% 100.00% | 96.03% | 100.00% | 100.00% 96.30% | 87.50%
Y%age Blocked calls 0.00% 3.97% 0.00% 0.00% 5.77% 4.80%
Call drop rate = 2% 0.00% 0.00% 0.00% 0.00% 0.00% 0.92%
Hands off success rate 100.00% | 100.00% | 100.00% | 100.00% 100.00% | 99.03%

Voice Quality

Aircel 3Gfailed to meet the benchmark for voice quality in outdoor locations.
Call Set Success Rate (CSSR)

Reliance 3Gfailed to meet the benchmark for CSSRn outdoor locations.
Call Drop Rate

All operators met the benchmark for call drop rates in outdoor as well as indoor locations.
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29.1.6.7 Drive Test ResultsKkATIHARBSSADATA 2G

Name of the Parameter Bench Mark Reliance CDMA  Reliance GSM Telenor Vodafone

Succesful Data Transmission download speed attemp

TATACDMA TATAGSM

Succesful Data Transmission upload speed attempts
Minimum download speed 71 107 NDR 92 NDR No Service NDR NDR 44 NDR
Average throughput for Packet Data 140 155 NDR 139 NDR NDR NDR 102 129
Latency <250ms 100 100 NDR 100 NDR NDR NDR NDR 100

Note: BSNL, Reliance CDMA, Tata CDMA, Tata GSMid not submit the data.

All the parameters met the TRAI benchmark.

29.1.6.8 Drive Test ResultsKkATIHARSSADATA 3G

MName of the Parameter Bench Mark  Aircel
Succesful Data Transmission download speed attempts »>80% 100% 100% NDR
Succesful Data Transmission upload speed attempts »>75% 100% 100% NDR
Minimum download speed 858 1232 NDR
Average throughput for Packet Data 1294 2107 NDR
Latency <250ms 100 100 NDR

Note: BSNLdid not submit the data.

All the parameters met the TRAI benchmark.
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10 ANNEXURE CONSOLIDATEDG

10.1 NETWORK AVAILABILITY

Benchmark

Aircel(DWL)

Airtel

NL Bihar/Jharka

Idea

Audit Results for Network Availability- PMR data

Reliance CDMA Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

Mumber of BTSs in the licensed i
) MNo Service
service area
Sum of downtime of BTSs ina .
) 79661 11281 108415 95889 6371 Mo Service 1464 2120 237719 69054

menth (in hours)
BTSs accumulated downtime [not

. : ( 2% 1.21% 0.05% 1.88% 0.54% 0.24% Mo Service 0.17% 0.10% 0.27% 0.35%
available for service)
Number of BTSs having i

. 1020 39 147 393 45 Mo Service i} i} 71 338

accumulated downtime =24 hours
Worst affected BTSs due to
downtime 2% 11.51% 0.13% 1.90% 1.65% 1.39% Mo Service 0.00% 0.00% 0.60% 1.27%

Benchmark

Aircel(DWL)

Live Measurement Results for Network Availability- 3 Day live data

NL Bihar/Jharka

Idea

Reliance CDMA Reliance GSM

TATA CDMA

TATA G5M

Telenor

Vodafone

Mumber of BTSs in the licensed . i
) Server issue MNo Service
service area
Sum of downtime of BTSs ina . .
) 7809 982 5925 10953 Server issue Mo Service 185 292 2002 8952
menth (in hours)
BTSs accumulated downtime (not
. . ( =2% 1.23% 0.05% 1.07% 0.64% Serverissue Mo Service 0.22% 0.14% 0.31% 0.47%
available for service)
Number of BTSs having . i
. 0 3 89 7 Server issue No Service 1] 0 39 0
accumulated downtime =24 hours
22% 0.00% 0.01% 1.15% 0.03% Server issue Mo Service 0.00% 0.00% 0.32% 0.00%
Data Source:Operations and Maintenance Cente(OMC) of the operators
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10.2 CONNECTION ESTABIM&EMNT (ACCESSIBILITY)

SDCCH/Paging channel congestion

TCH congestion

SDCCH/Paging channel congestion

TCH congestion

Benchmark

Aircel{DWL)

Airtel

NL Bihar/Jharka

Idea

96.20%

Audit Results for C55R, SDCCH and TCH congestion- PMR data

Reliance CDOMA Reliance GSM

Mo Service

TATA CDMA

TATA G5M

Telenor

Vodafone

2.07%

0.77%

2.95%

0.82%

Mo Service

NA

1.66%

0.47%

15.13%

1.30%

1.37%

1.86%

0.84%

No Service

0.51%

5.99%

Aircel{DWL)

Live measurement results for CS5R, SDCCH and TCH congestion- 3 Day Data

Airtel

95.46%

NL Bihar/Jharka

Idea

97.11%

Reliance CDMA Reliance GSM

Server issue

Mo Service

TATA CDMA

TATA G5M

Telenor

0.76%

3.37%

0.90%

Serverissue

MNo Service

NA

0.16%

2.18%

14.60%

1.28%

1.53%

2.02%

Serverissue

Mo Service

0.68%

0.22%

6.42%

Drive test results for CSSR (Average of three drive tests) and blocked calls- Drive Test Data

Benchmark  Aircel{DWL) Airtel NL Bihar/Jharka Idea Reliance CDMA Reliance GSM  TATA CDMA TATA GSM Telenor Vodafone

Total number of call attempts

Total number of successful calls
established

CS5R

%age blocked calls

Data Source:Network Operations Centef(NOC) of the operatorsand Data Source:Drive test reports submitted by operators to auditors
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10.3 CONNECTION MAINTEN@GHE (RETAINABILITY)

Data Source:Network Operations Center(NOC) of the operatorsand Drive test reports submitted by operators to auditors
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