Operator Assisted Drive Test Report

SALEM SSA

MARCH 2022

(RO, HYDERABAD)

Key Performance Indicators: All TSPs have met the Drop
Call Rate (DCR) benchmark of 2%. All TSPs have met the
Call Setup Success Rate (CSSR) of 95%.

The Operator Assisted Drive Test has been carried out by Regional Office,
Hyderabad with the help of Service Providers in Salem City and surrounding
areas Namakkal & Mettur from 9:00 AM to 8:00 PM during 14" Mar. to 17%
March 2022. The drive test covered drive route of 380Kms & 6 hotspot over a
period of 4 days. Approximately 525 calls were made for each of the 7

networks: three 2G networks, one 3G network and three LTE networks
covering four TSPs.

Summary Summary



Overview

Regional Office, TRAI Hyderabad conducted Operator Assisted Drive Test from 14t
to 17t Mar. 2022 covering various locations in Salem City & surrounding regions
Namakkal and Mettur. The performance of Airtel, BSNL, Vodafone Idea and Jio were
monitored across various technologies (2G, 3G and 4G). The test results obtained
from these drive tests were utilized to assess the network quality for Voice and Data
services in terms of

Voice: Coverage, Quality, Handover Success Rate, Call Setup Success Rate, Drop
Call Rate and Block Call Rate.

Data: Download and Upload Throughputs, Web Browsing Delay and Latency

Drive Test Details :

Voice Tests: Calls were made for 90 sec duration with wait time of 10 sec between
calls in all technologies. The drive test covered a drive route of approximately 380
KMs over a period of 3 days from 14" to 16" Mar. 2022. Approximately 525 calls
were made for each of the 7 networks: Three 2G (Lock Mode) networks, One 3G
(Dual mode) network and Three VoLTE networks covering 4 unique TSPs.

Data Tests:
1.Dynamic data test was conducted for 380 kms over a period of 3 days for download
throughput for 3G & 4G technologies.

2. Data Tests were performed at 6 static locations for 2G, 3G & 4G technologies.

* For Voice and Data KPI's, 2G measurement is done with UE locked mode, 3G
measurement is done with UE in Dual mode (2G & 3G) and 4G measurement is done
with UE in Free Mode.

* 3G KPI's which are calculated from UE in Dual Mode (2G & 3G) includes samples
and events of 2G.

* 4G KPI's which are calculated from the UE in Free Mode included samples and
events of 2G & 3G.

Download 2G (Locked) - 500KB, 3G (Dual) - 20 MB, 4G (Free) - 40 MB

Upload 2G (Locked) - 100KB, 3G (Dual) -5 MB, 4G (Free)-10 MB

Web Browsing 3 links of e/m commerce website www.amazon.in, www.flipkart.com and PayTm
Latency 32 Bytes on www.google.com
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Overview

Voice & Dynamic Data Test Drive Route
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Hotspots for static data test

Static Locations

Namakkal- Anjaneyar temple

Mettur- Park

Bazaar- Salem

Collectorate-Salem

New Bus stand- Salem

Railway Junction-Salem
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Areas Covered —Salem Town(Day 1)

Salem Junction 4 Roads
Oldsuramangalam Collector office
Steelplant Oldbustand
Mamangam Ponnamapet
Periyar university Ammapet
Narsodhipatty - Narayananagar
Shivayanagar Bazaar Street
5 Roads Gugai
Saradhacollege Shevapet
Hasthampatty Ananthanapatty
Periyakollpatty Nethimedu
Yercaud Adivaram Dadagapatty
Kannankurichi Seelanaikenpatty
Govt arts college Erumapalayam
Jairam college Udayapatty
Fairlands 3 Roads
Newsbustand Kondalampatty

Areas Covered- Salem to Namakkal (Day 2)

Gajalnaikenpatty

Andavar Nagar

Mallur

Mohanur Road

Andalurgate

Teachers colony

Pavai college Paramthy Road
Pudansandhai Angeneyar Temple
Salem Road Periyapatty
Namakkal Bustand Vallipuram
Collector office-
Sendhamangalm road Namakkal
Kosavaptty Nallipalayam

Triuchy Road

Thiruchengode road

Areas Covered- Salem to Mettur (Day 3)

BSNL Office Salem RS
AVR Circle Salem CAMP
Omalur Madhayankuttai
Salem Airport Karungalur
Kamalpuram Chinnamettur
Kamaneri MetturBustand
Paraigalur Kulluveranpatty
Mecheri Thotilpatty
Pottaneri Mettur Park

Kunjandiyur

Mettur Damroad




Key Observations

QoS compliance of the TSPs in Salem for Voice across technologies 2G/3G/4G-VoOLTE:
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a) All TSPs have met the 2% QOS benchmark of Drop Call Rate (DCR%).

b) Call Block Rate (CBR%) benchmark of 3% was achieved by all TSP’s.
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Voice Calls

Key Observations

Coverage

a) Percentage of coverage samples for 2G 2 -85 dBm.

Airtel
94.10 98.30 85.98

b) Percentage of coverage samples for 3G = -90 dBm & LTE =-110 dBm

Airtel

95.50 99.90 99.49 | 98.51

c)) Percentage of time spent on 3G/VOLTE network

100 92.89
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Data

Services Static

Key Observations
(Average of 6
Hotspots

Data was tested at 6 locations .Following services were tested: Data Download/Upload,
Latency (www.google.com), and Web browsing delay (Flipkart, Amazon, PayTm)

Data Download and Upload Performance (Mbps)

3G/4G/ Network:
Download Throughput (Mbps)

Download Throughput
(Mbps)

VIL VOLTE
JIO VOLTE
AIRTEL VOLTE

BSNL 3G

Web Browsing delay (Sec)

Web Browsing Delay
(sec)

VIL
VOLTE

JIO
VOLTE

AIRTEL
VOLTE

BSNL 3G

0.00 5.00 10.00

Upload Throughput (Mbps)

Upload Throughput
(Mbps)
VIL VOLTE
JIO VOLTE

AIRTEL VOLTE

BSNL 3G

Latency (ms)

Latency (msec)

VIL VOLTE
JIO VOLTE
AIRTEL VOLTE

BSNL 3G

0.00 20.00 40.00 60.00 80.00100.00120.00
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Key

Data Observations

Services Dynamic

Dynamic Data was tested for 380 Kms. Download Throughput was tested.

Data Download Performance (kbps) - Dynamic

3G/4G/ Network:

Download Throughput (Mbps)
VILVOLTE
JIO VOLTE

AIRTEL VOLTE

BSNL 3G

3G/VoLTE
Data Services Static
DYTEIIIE Airtel
BSNL 3G VOLTE JIO VOLTE| VIL VOLTE

Download Throughput
(Mbps) 12.01 13.79 10.06 18.47
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=ummary

Voice Call

Call Attempt 546 496
Blocked Call Rate

0.00 1.2 0.51
0]
(Accessibility) 100% 98.80 99.49
Drop Call Rate (%) 0.00 0.6 0.17
Mobility HOSR (%) 100% 98.14 99.83
Quality (%) 96.4% 97.20 98.93%

A
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X

3G/VoLTE
Voice Call

BSNL 3G| Airtel VOLTE

Call Attempt
Blocked Call Rate

=
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ey 98.5 100% 99.10  99.47
E’;Op Call Rate 0.40 0 0 0.53
(0]
'\(/,'A‘)’b"'ty AR 98.3 100% 98.80 100
Rx Quality (%) 96.3 83.8% 9352  96.09
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SSA Level Summary-

Su mm ary (Average of 6 hotspots)-

Data Services

2G

Download Throughput (kbps) 158.73 176.69  178.26

Upload Throughput (kbps) 87.57 67.55 103.075
Web Browsing Delay (sec) 7.6 50.73 8.90

Latency (msec) 316.06 273.38 191.32

3G/VoLTE

Data Services Static Airtel
BSNL 3G VoLTE JIO VOLTE | VIL VOLTE
Download Throughput
(Mbps) 2.28 27.04
Upload Throughput (Mbps) Ky 12.33 11.90 16.78

WELMEITS QI IEIEVAEEY] 12.34 13.20 5.8 3.50
Latency (msec) 103.17 48.94 24 97.00

Summary Page 9 of 37



SSA Level Summar

Data Services Static

Namakkal Sree Anjaneyar Temple N

Download Throughput (kbps)
Upload Throughput (kbps)
Web Browsing Delay (sec)

Latency (msec)

Mettur Dam Park

Airtel

Download Throughput (kbps)
Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Salem-Big Bazzar Market Airtel

Download Throughput (kbps)
Upload Throughput (kbps)
Web Browsing Delay (sec)

Latency (msec)

Salem New Bus Stand

Download Throughput (kbps)
Upload Throughput (kbps)
Web Browsing Delay (sec)

Latency (msec)

Salem-Collectorate

Download Throughput (kbps)
Upload Throughput (kbps)
Web Browsing Delay (sec)

Latency (msec)

Salem Railway Station

Airtel

Download Throughput (kbps)
Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)
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Data Services static SSA Level

Summarycontd.)

-
Namakkal Sree Anjaneyar Temple

3G

Download Throughput (Mbps) 0.51 27.23 34.69 26.72

Upload Throughput (Mbps) 0.55 9.22 12.53 21.25

Web Browsing Delay (sec) 16.67 2.12 5.70 2.87
Latency (msec) 116.67 49.51 26.50 109.01

Mettur Dam Park

16.64

Download Throughput (Mbps) 1.35 20.10 31.13

Upload Throughput (Mbps) 0.44 11.85 5.80 5.64

Web Browsing Delay (sec) 13.22 2.75 6.10 3.82

Latency (msec) 66.00 51.21 23.20 94.00

VOLTE

B
Salem-Big Bazzar Market

28.95

Download Throughput (Mbps) 6.23 32.98 32.39

Upload Throughput (Mbps) 6.82 14.12 13.85 26.09

Web Browsing Delay (sec) 9.65 3.10 6.70 3.80
Latency (msec) 92.33 39.10 25.60 84.00
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Su m m ary Summarycontd.)

Salem New Bus Stand
Download Throughput (Mbps) 2.10 21.03 30.20 25.57

Upload Throughput (Mbps) 4.28 15.08 11.73 19.28
Web Browsing Delay (sec) 11.56 2.91 6.00 3.70

Latency (msec) 130.83 45.13 19.40 102.01

3 VoLTE

Salem-Collectorate _
BSNL Airtel JIO VIL

Download Throughput (Mbps) 1.06 36.07 24.91 27.40
Upload Throughput (Mbps) 4.21 13.13 15.57 11.16
Web Browsing Delay (sec) 10.52 3.11 5.50 3.18

Latency (msec) 95.66 34.06 24.50 84.00

Download Throughput (Mbps) 2.42 24.40
Upload Throughput (Mbps) 7.24 11.09 11.92 17.27
Web Browsing Delay (sec) 12.43 3.41 5.00 3.66

Latency (msec) 117.50 41.73 25.00 109.01

23.24 19.03
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|. Coverage Details

RF Coverage relates to the geographical footprint within the system that

has sufficient RF signal strength to provide for a call session. The
Coverage rate is calculated on the basis of % of samples in which the Rx
level = -85 dBm, RSCP is =2 -90 dBm & RSRP = -110dBm. The details

are as follows.

120%

0.30% 0.05% 0.55% 0.50%

ol el

80%
60%
40%

20%

0%
Airtel 2G BSNI 2G VIL 2G BSNL3G Airtel VOLTE Jio VoLTE  VIL VoLTE

B 2G:[Max,>=-75] 0 2G:[-75,>=-85] I 2G:[-85,>=-95]
3G:Max,>=-70... 3G:[-70,>=-80]... 3G:[-80,>=-90]...
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|. Coverage Detalils

AIRTEL

Technology
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|. Coverage Details

BSNL

Technology Coverage Rate %
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|. Coverage Details
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|. Coverage Detalls

VIL
Technology Coverage Rate %
T ss

VOLTE 97.26
2G VOLTE
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[Max, >=-80] 7248 25.33%
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Il. Quality Details

For measuring voice quality, as per the QoS norms, RxQual <=5 for

GSM TSPs, EcNo >= -14 dBm for 3G TSP sand SINR >0 in case of

VOLTE is considered to be good, where as quality beyond this

benchmark is considered to be bad. The benchmark should usually be =

95%.

120%
100%
80%
60%
40%
20%

0%

96.4

97.20

98.93

92.70

83.8
93.52

96.09

RX Quality Distribution

o
o
) (] A () °
o

Airtel 2G BSNI 2G VIL 2G BSNL3G Airtel VOLTE Jio VoLTE  VIL VolTE

B Rx Quality 2G:[<=5] W Rx Quality 2G:[>5]
3G:[EcNo>=-14 dBm] 3G:[EcNo<-14 dBm]
VOLTE:[SINR>0] VoLTE:[SINR<=0]
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Il. Quality Details

Airtel

Technology Rx Quality %
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Technology

3

G
€

Andiyur

Il. Quality Details

BSNL

Rx Quality %

97.20

s Tihngods o —
Erode ;‘MWM
Modakk ‘ o= v
Overall Rx # N
Quality Samples 0
(Min, <=2) 169716 86.92;16331
(2, <=3) 10850 5.557112054
(3, <=4) 5458 2.795;16211
(4 , <=5) 3725 1.90725935
(5, <=Max) 5496 2.814:392483
Total 195245 100

92.70
Jo ™
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§ N o
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(Max, <=-6) 433 |2.553819
(-6, <=-9) 2306 13.60071
(9, <=-11) 5693 |33.57712
(-11, <=-14) 7277 |42.91949
(-14, <= Min) 1246 | 7.348865
Total 16955 | 100
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Il. Quality Details

JIO

Technology Rx Quality %

. Overall SINR# Samples| % E

. (Min, <=0) 3190 6.47%

. (0,<=5) 7429 15.27%
. (5, <=10) 11671 | 23.67%
. (10, <=15 12212 | 24.76%
. (15, <=Max) 14702
Total 49304
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Il. Quality Details

For measuring voice quality, as per the QoS norms, RxQual <=5 for GSM TSPs, EcNo >=-14 dBm for 3G TSP sand
SINR >0 in case of VOLTE is considered to be good, where as quality beyond this benchmark is considered to be
bad. The benchmark should usuallv be = 95%.

VIL

Technology Rx Quality %
98.93

2G VOLTE

Yercaud Me Yercaud
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RxCual Sub Serving CellSINR

* _1t02 88.92% (24,617) * S0toD 381%  (1,119)
* 2to3  3.66% (1,013) ) ®  Dto3  12.32% (3.323)
3to4  5.18% (1.435) *  Sto10 21.10% (6,035)
a e 4ta5 117% (325 Sendamangalam £ ® {0 tp 15 23.58% (6,744) Sencamengatany
Sto7 1.07%  (295) * 15to50 39.08% (11,175)
al kal
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Overall Rx Quality # Samples %
(Min, <=0) 1119 3.91
o
(Min, <=2) 24617 88.92 (0, <=5) 3523 12.32
(2, <=3) 1013 3.66
3, <=4) 1435 518 (5, <=10) 6035 21.10
(4,<=5) 325 1.17 (10, <=15) 6744 23.58
(6, <=Max) 295 1.07 (15, <=Max) 11175 39.08
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lll. Technology Details

Technology Distribution

120
100
80
60
40
20

BSNL 3G Airtel VOLTE Jio VOLTE VIL VoLTE

= % of Time Spent on 2G
= % of Time Spent on 3G/VoLTE
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lll. Technology Details

Airtel

Technology Time Spent on 4G
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lll. Technology Details

BSNL

Technology Time Spent on 3G
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lll. Technology Details

JIO

Technology Time Spent on 4G
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lll. Technology Detalls

VIL

Technology Time Spent on 4G

4G 92.89%
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V. Dynamic Data Test-

4G DL Detalls

Airtel

Data Statistics - Dynamic Complete SSA - 375 Kms
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1796238
551099 5.22
501311 4.75
461571 4.37
1562138 14.79
1236527 11.71
4452545
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V. Dynamic Data Test-
3G DL Details

BSNL

Data Statistics - Dynamic Complete SSA 380 Kms
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V. Dynamic Data Test-

4G DL Detalls

JIO

Data Statistics - Dynamic Complete SSA - 375 Kms
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V. Dynamic Data Test-

4G DL Detalls

VIL

Data Statistics - Dynamic Complete SSA - 375 Kms
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V. TRAI MySpeed

App
Airtel
Namakkal |Mettur |Big Bazar |Bus stand |Collectorate |Railway
Technology -4G Salem Salem Salem Station
Salem
Download in Mbps| 31.83 38.27 47.68 44.44 57.63 44.96
Upload in Mbps 7.5 6.51 26.96 20.99 26.30 25.80
BSNL
Namakkal [Mettur |Big Bazar [Bus stand [Collectorate |Railway
Technology -4G Salem Salem Salem Station
Salem
Download in Mbps 1.46 1.49 4.6 7.79 1.38 5.05
Upload in Mbps 2.12 1.55 1.3 7.3 2.28 6.18
JIO
NamakkalMettur |Big Bazar [Bus stand [Collectorate [Railway
Technology -4G Salem Salem Salem Station
Salem
Download in Mbps| 48.56 27.23 42.30 47.18 92.96 41.44
Upload in Mbps 8.87 5.78 9.29 5.41 27.59 21.95
VIL
NamakkalMettur [Big Bazar |[Bus stand [Collectorate [Railway
Technology -4G Salem Salem Salem Station
Salem
Download in Mbps| 33.58 | 34.57 34.90 33.06 33.84 43.22
Upload in Mbps 20.82 10.14 21.75 17.13 14.38 20.14
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