Operator Assisted Drive Test Report

Shivamogga
Sep. 2021

(RO, Bangalore)

Key Performance Indicators: All TSPs have met the Drop
Call Rate (DCR) benchmark of 2% except BSNL 3G . All
TSPs have met the Call Setup Success Rate (CSSR) of 95%.

The Operator Assisted Drive Test has been carried out by Regional
Office, Bangalore with the help of Service Providers in Shivamogga City
and surrounding areas Thirthahalli & Bhadravathi from 9:00 AM to 8:00 PM
during 14" Sep. to 17" Sep 2021. The drive test covered drive route of
315 KMs & 6 hotspot over a period of 4 days. Approximately 680+ calls
were made for each of the 8 networks: three 2G networks, two 3G network
and three LTE network covering four TSPs.




Overview

Regional Office, TRAI Bangalore conducted Operator Assisted Drive Test from 14" to 17t
Sep. 2021 covering various locations in Shivamogga City & surrounding regions
Bhadravathi and Thirthahalli. 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 300 + KMs over a
period of 3 days from 14% to 17t Sep. 2021. Approximately 680 + calls were made for each
of the 8 networks: three 2G (Lock Mode) networks, two 3G (Dual mode) networks and three
VOLTE network covering 4 unique TSPs.

Data Tests:

1.Dynamic data test was conducted for 315 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 KP | ®G ,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 K P | vbhih are calculated from UE in Dual Mode (2G & 3G) includes samples and
events of 2G.

* 4G K P | vihigh are calculated from the UE in Free Mode included samples and events of

2G & 3G.
Download 2G (Locked) - 500KB, 3G (Duah) - 20 MB, 4G (Free) - 40 MB
Upload 2G (Locked) - 100KB, 3G (Dual) -5 MB, 4G (Free) - 10 MB

3 links of e/m commerce website www.amazon.in,

DL 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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Data Service Test- Static Locations

Static Locations
Bhadravathi KSRTC Bus Stand
Thirthahallt Bus Stand
KSRTC Bus Starghivamogga
Railway StationShivamogga

Nehru StadiummShivamogga

City HospitalShivamogga
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Voice Calls

QoS compliance of the TSPs in Bangalore 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%) except
BSNL 3G..

by Cal I Bl ock Rate (CBR%) benchmark of 3% was

Page 4 of 37

Voice Summary




Key Observations

Coverage

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

b) Percentage of cover-8@e dB8amgilwdsmf oO 3G O

Airtel

83.25 90.24 | 98.99 | 98.3 | 98.51

c) Percentage of time spent on 3G/4G network
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Data

Services Static Key Observations

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

Data Download and Upload Performance (kbps)

3G/4G/ Network:

Download Throughput UPload Throughput

VIL VOLT
JIO VOLT
AIRTEL VOLT
VIL 3G

BSNL 3G} 744.00

0.00 5000.00 10000.00 15000.00 0.00 2000.09000.08000.08000.0M000.02000.0€000.00

Latency (ms) Web Browsing (Sec)

0.00 20.00 40.00 60.00 80.00 100.00120.00140.00 0.00 5.00 10.00 15.00 20.00 25.00 30.00
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Key

Data Observations

Services Dynamic

Dynamic Data was tested for 315 Kms. Download Throughput was tested.

Data Download Performance (kbps) - Dynamic

3G/4G/ Network:

Download Throughput (in Kbps)

VIL VOLT!
JIO VOLT!
AIRTEL VOLT!
VIL 3G

BSNL 3G .08

0.00 2000.00 4000.00 6000.00 8000.00 10000.00 12000.00 14000.00
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Su mm ary City Level Summary-

Voice

718

Voice Call

0
o
=
@
3
el

Blocked Call Rate (%) 0.14 2.43 0.44
CSSR% (Accessibility) 99.86 97.57 99.56
89.72 83.65 97.00

Voice Call

BSNL 3G VIL 3G Airtel VOLTE | JIO VOLTE | VIL VoLTE

718

Call Attempt 730

Blocked Call Rate (%) 2.5 0.56 0 0 0.74

CSSR% (Accessibility) 97.5 99.44 100 99.88 99.26

Drop Call Rate (%) 2.5 0 0.14 0.59 0.30

Mobility HOSR (%) 100 100 99.95 99.32 99.86

Rx Quality (%) 78.1 99.33 83.83 85.66 65.54
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City Level Summary-

SU m m ary Data Services

Data Services Static
BSNL VIL
Download Throughput (kbps) 203.6 182.28 173.88

Upload Throughput (kbps) 9.0 113.78  134.66

Web Browsing Delay (sec) 124.1 144.17 8.72
Latency (msec) 279.4 115.5 221.88

3G/\VOLTE
Data Services Static Airtol
BSNL 3G | VIL 3G Irtel | 310 VOLTE | VIL VOLTE
VOLTE

Download Throughput 744 8974.00 14156.3
(kbps) | |

Upload(l;rbhg:)ughput 1518 267357 4394.46 2485.17  13105.33

L EE TR P2 28.1 3.74 4.29 4.15 2.28
(sec)
Latency (msec) 1155  100.26 80.72 48.86 86.73

3G/VOLTE
Data Services Static At
BSNL 3G | VIL 3G el | 510 VOLTE | VIL VOLTE
VOLTE

DOW”'O?EprhSr)Oughp“t 739.08  2680.84 11878 8328  5589.73

8654.24 13209.33
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Data Services Static City Level Summar

208.13 891 193.33
11.47 603 146.67
278.67 116 207.33

I

2
N VL

Download Throughput (kbps) 220.03 77.6 96.67

Thirthahalli- KSRTC Bus Stand

Upload Throughput (kbps) 7.00 15 76.67

Web Browsing Delay (sec) 106.99 109 12.00

Latency (msec) 252.33 115 207.67

2

BSNL viL

115.07 28.8 203.00

Shivamogga- KSRTC Bus Stand

Download Throughput (kbps)
Upload Throughput (kbps) 4.53 23.1 171.33

Web Browsing Delay (sec) 194.54 165 6.00

I

Latency (msec) 273.33 116 205.33

2G
BSNL VIL

Download Throughput (kbps) 150.63 30.8 173.33

Shivamogga-Nehru Stadium

Upload Throughput (kbps) 4.87 17.6 146.67
Web Browsing Delay (sec) 123.28 261 9.33

Latency (msec) 287.67 115 228.67

95.77 34.45 170.00
292.33 116 207.33

292.33 115 277.67
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City Level

Data Services static Summarycontd.)

VOLTE

e | v

Download Throughput (kbps) 645 5773.33 23476.00 3876.59 9906.67

1239 2896.67 21733.60 2611.78 10926.67

115 9500 5667 4240 10367

Bhadravathi - KSRTC Bus Stand

VOLTE

e | v

Download Throughput (kbps) 845 10216.27 32029.45 _
*-VIL is not *-VIL is not

Upload Throughput (kbps) 1243  offering 3G 1639.37  4353.26 offering 4G
services in services in
236 Thirthahall  4.27 351  Thirthahall

116 87.00 3593

Thirthahalli- KSRTC Bus Stand

VOLTE

e | v

Download Throughput (kbps) 675 11460 8770.60 2298.71 10733.33

1649 2320 3979.27 2759.47  18653.33

115 6533 6100 5660  83.67

Shivamogga- KSRTC Bus Stand
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City Level

Su m m ary Summarycontd.)

VOLTE

e | v

Download Throughput (kbps) 655.5 10573.33 29532.27 3350.37 21873.33

1679.7 2303.33  25590.20 761.66 15083.33

115 16433 6633 5577 8767

ShivamoggaNehru Stadium

VoLTE

e | e

Download Throughput (kbps) 636.7 12083.33 18690.47 8186.26  9913.33

Upload Throughput (kbps) 1639.8 3286.67  3593.67 3345.97 5578.00
Web Browsing Delay (sec) 36 2.37 4.29 4.76 3.33

116 6567 8367 5330  54.00

ShivamoggeCity Hospital

VOLTE

e | v

Download Throughput (kbps) 1008.6 4980.00 24235.43 2184.10 13620.00

Upload Throughput (kbps) 1663 2450.00 5086.03 1078.89 11566.67
Web Browsing Delay (sec) 24 3.33 3.86 4.95 8.67

116 111.00 44.33 49.20 104.67

ShivamoggeRailway Station
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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 O-85 dBm, RSCP is O-90 dBm & RSRP 0O-110dBm. The details are as follows.

87.47
98.3
89.29

83.3
90.24
98.99

98.3
98.51

Coverage Distribution [%]l
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- 35 [[-80,>=Nin]
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Airtel 26 BSNL 2G VIL 2G BSML 3G VIL 3G Airtel O WelTE WILVolTE
ValTE
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|. Coverage Detalils

AIRTEL

Technology | Coverage Rate %
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|. Coverage Details

BSNL

Technology Coverage Rate %

3G 83.3

2G 3G

2GRxLev 3G RSCP

SenRLevsh Uu_AdiveSsl_RSCP_0
® Below -96 (1085) 1.7% ® Below-90.00 (11564) 187%
® 5= .96 to<-85 (081) 94% © 5= 900010 <-80.00 (26488) 3.
® 5= 851075 (19355) 29.9% ® 5= 800010 <-70.00 (23687) 3.
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|. Coverage Details
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Technology Coverage Rate %
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|. Coverage Details

VIL

Technology Coverage Rate %
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|. Coverage Details

VIL

Technology Coverage Rate %
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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%.

89.72

83.65

97

78.1

99.33

83.33

85.66

65.54

Rx Quality Distriburion

100%
B0%
60%
405
20%

e

Airtel 26 BSNIZG  VIL2G BSNL3G  VIL3G Airtel  Jio WolTE VIL VolTE
VolTE

m Rx Quality 2G:[<=5] B Rx Quality 2G:[>5]
3G:[EcNo>=-14 dBm] 3G [EcNo<-14 dBmi)
VoLTE:[SINR=>0] WoLTE:[SINR==0]
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Il. Quality Details

Airtel

Technology Rx Quality %

G
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Il. Quality Details

BSNL

Technology Rx Quality %

2G 83.65

2G 3G
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