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 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 (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

Areas Covered -Shivamogga

| b
H ;
ﬂ Gopi Circle Navule
/ Jail Road N T Road
/ Gandhi Nagar Vidyanagar
/
Jj Basvanagundi Good Luck Circle
us,;‘" Tank Mohalla DC Office
" Vinoba Nagar Gopal Gowda Extension
Mandali village KSRTC bus stand
s Shitihal Gandhi bazar Railway station
N\ Widie . .
\ Sanclary KR puram City hospital

Krushi nagar

Keerthi nagar

Shivamogga to
Thirthahalli Main Road

Shivamogga to
Badravathi Main Road

Bhandrahalli

Rajappa layout

Areas Covered-

Areas Covered-

b Thirthahalli Bhadravathi
£,
\3 KSRTC Bus stand KSRTC Bus stand
¢ Soppugudde Paper Town
” Bhadra Dam
' Kuruvalli Taluk Office
Bhartipura Sadath Colony

Railway Station

Data Service Test- Static Locations

Static Locations
Bhadravathi- KSRTC Bus Stand
Thirthahalli- Bus Stand
KSRTC Bus Stand- Shivamogga

Railway Station- Shivamogga

Nehru Stadium- Shivamogga

City Hospital -Shivamogga
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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..
b) Call Block Rate (CBR%) benchmark of 3% was achieved by all TSP’s.
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Key Observations

Coverage

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

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

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 VOLTE VIL VOLTE
JIO VOLTE JIO VOLTE 7
AIRTEL VOLTE AIRTEL VOLTE

VIL 3G VIL 3G

BSNL 3G 44.00 BSNL 3G 800

0.00 5000.00 10000.00 15000.00 0.00 2000.0@000.0@6000.08000.000000.022000.024@000.00

Latency (ms) Web Browsing (Sec)

VIL VOLTE VIL VOLTE

JIO VOLTE JIO VOLTE
AIRTEL VOLTE AIRTEL VOLTE
VIL 3G

VIL 3G

BSNL 3G BSNL 3G

0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 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 VOLTE

JIO VOLTE
AIRTEL VOLTE
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

742

Blocked Call Rate (%) 0.14 2.43 0.44

0
o
=
@
3
el

CSSR% (Accessibility) 99.86 97.57 99.56

Drop Call Rate (%) 0.14 1.79 0

Mobility HOSR (%) 99.54 94 99.56

Rx Quality (%) 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 o 8974.00 14156.3 13209.33
(kbps)

Upload(l;l'bh pr:)ug hput 1518 2673.57 4394.46 2485.17  13105.33

L EE TR P2 28.1 3.74 4.29 4.15 2.28
(sec)
Latency (msec) 115.5 100.26 80.72 48.86 86.73

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

Down 'O?Ebzir)oug W 73008 268084 11878 8328 5589.73

8654.24
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Data Services Static City Level Summar

: 2 ]
208.13 891 193.33
278.67 116 207.33

: : . ]
Thirthahalli- KSRTC Bus Stand VIL
Download Throughput (kbps) 220.03 77.6 96.67
Upload Throughput (kbps) 7.00 15 76.67
Web Browsing Delay (sec) 106.99 109 12.00
Latency (msec) 252.33 115 207.67

Shivamogga- KSRTC Bus Stand
Download Throughput (kbps) 115.07 28.8 203.00
Upload Throughput (kbps) 4,53 23.1 171.33
Web Browsing Delay (sec) 194.54 165 6.00
Latency (msec) 273.33 116 205.33

I

2
| Airtel | BSNL___

Download Throughput (kbps) 150.63

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
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City Level

Data Services static Summarycontd.)

VOLTE

e | v

Download Throughput (kbps) 645 5773.33  23476.00 387659  9906.67

Upload Throughput (kbps) 1239 2896.67 21733.60 2611.78 10926.67
Web Browsing Delay (sec) 25 8.00 4.34 3.31 2.33

115 9500 5667 4240 10367

Bhadravathi - KSRTC Bus Stand

VOLTE

e | v

Download Throughput (kbps) 845

Thirthahalli- KSRTC Bus Stand

10216.27 32029.45
*-VIL is not *-VIL is not

Upload Throughput (kbps) 1243 offering3G  1639.37 4353.26  offering 4G
services in services in
Web Browsing Delay (sec) 23.6 Thirthahalli 4.27 3.51 Thirthahalli

116 8700 3593

VOLTE

e | v

Download Throughput (kbps) 675 11460 8770.60 2298.71 10733.33

Upload Throughput (kbps) 1649 2320 3979.27 2759.47 18653.33
Web Browsing Delay (sec) 25 2.33 4.32 3.87 2.33

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

Upload Throughput (kbps) 1679.7 2303.33 25590.20 761.66 15083.33
Web Browsing Delay (sec) 35.2 2.67 6.61 4.23 1.07

115 16433 6633 5577 8767

Shivamogga-Nehru 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

Latency (msec) 116 65.67 83.67 53.30 54.00

Shivamogga-City 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

Latency (msec) 116 111.00 44.33 49.20 104.67

Shivamogga-Railway 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 2 -85 dBm, RSCP is = -90 dBm & RSRP 2 -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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|. Coverage Detalils

AIRTEL

Technology | Coverage Rate %

98.99
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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.
® Above-75(28214) 8.0% : ~— ® Above-7000 (3419) 13.6%
Kumsi f A Kumsi
__Channagiri: } __Channagiri

Shettihalli Wildlife Sanctuary.

o i \
. Tarikere__ =2 Tarikere
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—_— ——
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|. Coverage Details

JIO

Technology Coverage Rate %
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|. Coverage Details

VIL

Technology Coverage Rate %

2G
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VIL

Technology
3G

|. Coverage Details

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

VoLTE 83.83
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Il. Quality Details

BSNL

Technology Rx Quality %

2G 83.65

2G 3G

26 Rx Qusl B Eo
SenvRxQualSub Uu_Adiveset_EcNo_0
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®>=210<3(5136) 79% f ® 5= 140010 <-11.00 (35881) 51..
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Il. Quality Details

JIO

Technology Rx Quality %

Bochn Dam Rese it
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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%.

VIL

Technology Rx Quality %

RO wE
@ RxQual Sub (%) St @ HOLLEMALASAWADI Q’J
B [Min, 2) (30769) (93.34%) i
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Il. Quality Details

VIL

Technology Rx Quality %

3G 99.33

\ - . T
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lll. Technology Details

Technology Distribution
120
100
BO
60
40
20
0
BSNL 3G VIL 3G Airtel VolTE Jio VolTE VIL VolTE
m % of Time Spent on 3G/VolLTE m % of Time Spent on 2G

Technology Details Page 25 of 37



lll. Technology Details

Airtel

Technology Time Spent on 4G
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lll. Technology Details

BSNL

Technology Time Spent on 3G

Technology mode 3G

2GSuper Steam001-Uu_Technelog...
® Unknown (167) 0.2%

© GSM mode (5154) €.5%

UMTS Mode (74014) 92.3%
> 4 Kumsn
= __Ch
Skr “rggay
Bh . .athi
Shettihalli Wildlife Sanctuary % "
.:J
hl
,';"
. 4 \
- —__ X
\ g b o gy ot Tarikere_
Thirtt “aui
Narasimharajapural
Vl(o'ppa
10 Mies |

Technology Details Page 27 of 37



. Technology Details

Technology Time Spent on 4G
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lll. Technology Detalls

VIL

Technology Time Spent on 4G
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V. Dynamic Data Test-

4G DL Details

Airtel

Data Statistics - Dynamic Complete SSA 320 Kms

D1_DL THROUGHPUT

Oto 1 (502706)
1to 2 (75093)
2to 3 (98918)
3to 4 (119017)
4to 8 (580449)
* 8to 12 (391553)
* 12to 200 (3506248)

D2_DL THROUGHPUT

Oto 1 (1133742)
1t 2 (71106)
2to 3 (99814
3to 4 (114200)
4to 8 (3075638)
* 8to 12 (329974)
* 1210 200 (1046022)

D3_DL THROUGHPUT

Oto 1 (493334)
1tc 2 (48016)
2to 3 (64684
3to 4 (116768)
4to 8 (1461892)
|+ 8to 12 (343826)
|+ 12to0 200 (1048702)

D4_DL THROUGHPUT

Oto 1 (334154)
1to 2 (50206)
2to 3 (39030)
3to 4 (33277
4to 8 (102001)
* 8to 12 (73940)
* 12to 200 (238960)

D4_DL THROUGHPUT

Oto 1 (298698)
1to 2 (45718)
2to 3 (43888)
3to 4 (34995)
* 4to 8 (132284)

i : * 8to 12 (113393)
mmmmm@mﬁgm + 1210 200 (391422)

{123
T

& Reservoir

L
& T @ B - S B, Beanng, (AR,

2762634

290139 1.74
346334 2.08
418257 2.51
5352264 32.14
1252686 7.52
6231354 37.42

Dynamic Data Test Details Page 30 of 37



V. Dynamic Data Test-
3G DL Details

BSNL

Data Statistics - Dynamic Complete SSA 320 Kms

3G Throughput
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V. Dynamic Data Test-

4G DL Detalls

Jio

Data Statistics - Dynamic Complete SSA - 350 Kms
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V. Dynamic Data Test-

3G/4G DL Details

VIL

Data Statistics - Dynamic Complete SSA 315 Kms
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V. Screenshots of
TRAI MySpeed App

Airtel

Badravathi Shivamogga - Thirhathalli -

— KSRTC Bus| Shivamogga — | KSRTCBus |Shivamogga —| Shivamogga - | KSRTC Bus
Technology - 4G stand City Hospital Stand Nehru Ground| Railway Stn Stand
Download
Speed Mbps 28.54 39.16 18.76 28.84 9.17 8.64
Upload Speed
Mbps 5.55 4.13 6.14 6.79 6.79 1.57
Latency Ms 55.8 39.2 72.1 49.4 55.9 55

Badravathi - KSRTC

Shivamogga — City Hosp
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BSNL

V. Screenshots of

TRAI MySpeed App

KSRTC Bus Railway Station | Thirthahalli KSRTC Bus
Techology- 3G City Hospital stand Nehru Stadium Shiva»:no 3 Bus Stand Stand
Shivamogga g8 Bhadravathi
Download Speed
Mbps 2.90 0.36 2.19 5.89 0.36 036
Upload Speed Mbps 0.49 0.26 1.80 1.36 0.26 0.26

Latency Sec

Not Captured in the App

Delay

N._A.
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Mbps

Network
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1.80

Mbps

Packet

Loss

N.A.

SEND % T

RAI
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N_A.

TEST AGAIN

Upload
Specd

0.26

Packet
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SEND TO TRAs

TRAI MySpeed App Test Details

Test ' RAcain

THIRTHAHALLY BUS STND 3G

17/09/21
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N.A.

Test/AGAl

SEND % TRAI

E

11:17 AM
13.69210
75.23929

Upload
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Packet

Loss
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Speed

0.36

Network
Delay

N_A.

TEST AGAIN

Upload
Speed

0.26

Packet

Loss

N_A.

SEND TO TRAS

Page 35 of 37




V. Screenshots of

TRAI MySpeed App

JIO

RailwayStati KSRTC Bus
KSRTC Bus stand |Nehru on Thirthahalli |Stand
Techology- 4G City Hospital  [Shivamogga Stadium Shivamogga(|Bus Stand |Bhadravathi
Download Speed Mbps 5.02 5.17 5.05 2.31 23.17 25.02
Upload Speed Mbps 4.46 9.37 3.17 1.36 3.34 2.16
Latency Ms 58.5 41.5 51.4 61.5 63.4 57.5
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TRAI MySpeed App Test Details

KSRTC Bus stand Shivamogga
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9%
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Your Result
o

LTE
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Download
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V. Screenshots of

TRAI MySpeed App

KSTRC Bus | Thirthalli KSRTC Bus |Nehru City Railway
Techology- 4G stand KSRTC Bus | stand Stadium Hospital station
Bhdravathi | stand Shivamogga |Shivamogga |Shivamogga|Shivamogga
Download Speed Mbps 13.25 0.14 12.39 22.27 9.09 10.43
Upload Speed Mbps 13.91 0.26 13.69 16.00 6.58 1.81
Latency Sec Not captured in the App

KSTRC Bus stand Bhdravathi Thirthalli KSRTC Bus stand
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