Operator Assisted Drive Test Report

ROURKELA SSA
NOVEMBER 2023

(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% Rx Quality Benchmark not achieved
by BSNL 3G, Airtel VOLTE , Jio VOLTE.

The Operator Assisted Drive Test has been carried out by Regional
Office, Hyderabad with the help of Service Providers in Rourkela City
and surrounding areas Lahunipara, Rajgangpur, Sundergarh and
Jharsuguda including important National Highway and State Highways
from 9:00 AM to 8:00 PM during 15" November to 18" November
2023. The drive test covered drive route of 383 KMs & 6 hotspots over
a period of 4 days. Approximately 377 calls were made for each of the
8 networks: three 2G networks, two 3G networks and Three LTE
network covering four TSPs.

Summary Summary



Overview

The Operator Assisted Drive Test has been carried out by Regional Office, Hyderabad
with the help of Service Providers 15" to 18™" Nov 2023 in Rourkela City and surrounding
areas Lahunipada , Biramitrapur , Sundargarch , Rajgangpur, Jharsuguda The
performance of Airtel, BSNL, Jio and Vodafone Idea Limited 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
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 383
KMs over a period of 4 days from 15" Nov to 18" Nov 2023. Approximately 377 calls
were made for each of the 8 networks: three 2G (Lock Mode) networks, two 3G (Dual
mode) networks and three VoOLTE network covering 4 unique TSP’s.

Data Tests:
1.Dynamic data test was conducted for 383 kms over a period of 4 days for download
throughput for 3G technologies.

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

Specifications

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

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

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

biED Bl 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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Key Observations

QoS compliance of the TSPs in Madurai for Voice across technologies 2G/3G/4G-VoLTE:
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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.

Coverage % 96.75 96.4 93.99

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

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

VIL VOLTE

JIO VOLTE

AIRTEL VOLTE
VIL 3G 6

BSNL 3G .48

Web Browsing delay (Sec)

VIL VOLTE | 0.55
JIO VoLTE 7
Airtel VOLTE
VIL 3G §0.59

BSNL 3G

Upload Throughput (Mbps)

VIL VOLTE

JIO VOLTE
AIRTEL VOLTE
VIL 3G

BSNL 3G

Latency (ms)

VIL VoLTE

JIO VoLTE

Airtel VOLTE

VIL 3G

BSNL 3G
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Key

Data Observations

Services Dynamic

Dynamic Data was tested for 383 Kms. Download Throughput was tested.

Data Download Performance (kbps) - Dynamic

3G/4G Network:

Download Throughput (Mbps)

VIL VOLTE
JIO VOLTE

AIRTEL VOLTE

BSNL 3G

ll

Data Services Static

Dynamic
BSNL 3G | Airtel 4G VIL 4G

Download Throughput 248 26.8 19.77 18.64
(Mbps)
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SSA Level Summary-
Voice

2G
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364 341

Voice Call
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Blocked Call Rate (%) 0 0.18 0
CSSR% (Accessibility) 100 98.22 100
Rx Quality (%) 96.87 84.3 95.98

Voice Call
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Blocked Call Rate (%) 0.21 0 0 0 0
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SSA Level Summary-

Su mm ary (Average of 6 hotspots)-

Data Services

Data Services Static

Download Throughput (Kbps) 196.28 168.33 180.73

Upload Throughput (Kbps) 81.3 128.33

91.14
Web Browsing Delay (sec) 19.90 31.17

0.67

Latency (msec) 335.66 141.70 130

Data Services Static
BSNL Airtel VOLTE|JIO VOLTE| VIL VOLTE

Download Throughput (Mbps) VA R 5[5
Upload Throughput (Mbps) R 0.95

WELORSIETSI DA CIEVA G- 13.54 0.59 9.8 1.7 0.55

Latency (msec) 132.13 53 51 43.5 34
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Data Services Static

Rajgangpur railway station

SSA Level Summar

Download Throughput (kbps)

Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Sundargarh bus stand

Download Throughput (kbps)

Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Jharsuguda bus stand

Airtel

Download Throughput (kbps)

Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Rourkela Bus Stand

Airtel

Download Throughput (kbps)

Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Rourkela Railway station

Download Throughput (kbps)

Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Rourkela Govt hospital

Airtel

Download Throughput (kbps)

Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Summary
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Data Services static

Rajgangpur railway station

Download Throughput (Mbps)

Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Sundargarh bus stand

Download Throughput (Mbps)

Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Jharsuguda bus stand

Download Throughput (Mbps)

Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Rourkela Bus Stand

Download Throughput (Mbps)

Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Rourkela railway station

Download Throughput (Mbps)

Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Rourkela Govt hospital

Download Throughput (Mbps)

Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Summary
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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.

96.75
94.20
93.39
77.3
97.94

96.43
99
98.73

Airtel 2G BSNI 2G VIL 2G BSNL 3G VIL3G  Airtel VOLTE  Jio VOLTE  VIL VoLTE
W 2G:[Max,>=-75] ® 2G:[-75,>=-85] " 2G:[-85,>=-95] B 2G:[-95,>=Min] W VOLTE:[-110 to -130]

3G:Max,>=-70 3G:[-70,>=-80] 3G:[-80,>=-90] 3G:[-90,>=Min]
VoLTE:>=80 VOLTE:[-80,>=-90] VoLTE:[-90,>=-110] VoLTE:[-110,>=Min]

Coverage Details Page 12 of 37




|. Coverage Detalils

AIRTEL

VOLTE
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Overall RSRP | # Samples %
[Max, >=-80] | 5758597 23.73
[-80,>=-90) | 5001476 42.86
[-90, >=-110) | 3482302 29.84
[-110, >=Min) | 416548 3.57

Total 11668923 100
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|. Coverage Details
BSNL

Coverage Rate %
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2G 3G
# Overall # Samples %
0
Overall RxLevel Samples Yo RSCP

[MaX, >=_75] 38244 48 [MaX, >:-70] 29065 13
[-75,>=-85) | 21027 29 [-70, >=-80) 43649 20
[-85, >=-95) 12633 18 [-80, >=-90) 49989 23
[-95, >=Min) | 3055 [-90, >=Min) | 91338 42

Total 100 Total 100




|. Coverage Details

JIO

Technology Coverage Rate %

VOLTE 97.14
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|. Coverage Detalls

VIL
Technology Coverage Rate %
o ss
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. Rx Level (dBm) P (dB
Jg 1036923 | 12.66% harsLuda Rscsylgor) 86.27%
T e —
Overall Rx . Overall RSRP | # Samples %
Level # Samples Yo
[Max,>=-80] | 57804 | 86.27
[Max, >=-75] _
e 1036923 12.66 [-80, >=-90) 3677 5 49
- >—=-
’ 6612247 80.73 —
- [-90,>=-110) | 4147 6.18
[-85,>=-95) | 408482 4.99 i
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[-95, 132891 1.62 67001 100
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|. Coverage Details

VIL
Technology Coverage Rate %
VOLTE 98.73
s 77 Birmitrapur
%
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Overall RSRP # Samples %
[Max, >=-80]
824829 13.07
[-80, >=-90)
1525020 24.17
[-90, >=110)
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[120, >=Min)
80203 1.27
Total 6309903 100
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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, whereas quality beyond this
benchmark is considered to be bad. The benchmark should usually be =

95%.

RX Quality Distribution

9| 9I 9I I 9I 9I 9I 9I

Airtel2G  BSNI2G  VIL2G BSNL3G VIL 3G Airtel  Jio VOLTE VIL VoLTE
VOLTE

B Rx Quality 2G:[<=5] ® 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 %

92.29
2G VOLTE
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Overall Rx Quality | # Samples % Overall SINR | # Samples %
Min, <=2 3406110 | 92.02 (o, ==2) 205459 =4
n, <= . -
(Mi ) (-3, <=0) 613880 5.26
<= . —_
(2, <=3) 64856 L.75 (0, <=5) 2208645 19.70
(3, <=4) 62096 1.63 (5, <=10) 2645651 22.67
(4, <=5) 52416 1.42 (10, <=15) 2263403 19.40
(5, <=Max) 115989 3.13 (15,<=Max 3561884 30.52
Total 3701467 100% Total 11668923 100
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Il. Quality Details

BSNL

Technology Rx Quality %

95.6

83

2G 3G
T ——— T

18 e N [sesed - BT R T R 1

O\(/geurzllil tsx # Samples % Overall EcNo |# Samples %
(Min, <=2) 99047 89 (Max, <=-6) 47075 23
(2, <=3) 2140 2 (-6, <=-9) 40629 19
(3,<=4) 2358 2 (-9, <=-11) 50719 23
(4, <=5) 2328 2 (-11, <=-14) 36405 17
(5, <=Max) 5421 5 (-14, <= Min) 42939 20
Total 108966 100 Total 217767 100
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Il. Quality Details

JIO

Technology Rx Quality %
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| (0, <=5) 7686 | 20.77 |
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8483 ' 22.91%
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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

Rx Quality %

Technology
ple

95.19
2G 3G
* BirmAyapur " BirmAgapur
Baagﬁn/ . Bargaon
Sundgfgarh Sundfgarh
[ ]
Bamr:an?:ggpur Bamra Gangpur
Rx Qual Legend (dB) SHEREL EcNo (dB)

1835668 (91.80% 23809 68.31%

J 2-5,2;(3) 122: 4529 12.94%
harsdguda 20987 | 150% Jharsdguda =
2 80437 | 4.02% | e, VA , R 632 | 4s1%

o I Rx Quality | # I ” Overall Ec/No # Samples %

verall Rx Quality amples 0 —

[Max, >=-6] 23909 68.31
(Min, <=2) 1835668 91.80 [-6, >=-9] 4529 12.94

(2, <=3) 25870 1.29 [-9, >=-11] 2798 7.99

(3, <=4) 27623 1.39 [-11, >=-14] 2083 5.95

(4, <=5) 29987 1.50 -14, <=Min 1682 4.81

(5, <=Max) 80437 4.02 Total 35001 100
Total 2533357 | 100 ota
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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
TSPs and SINR >0 in case of VOLTE is considered to be good, whereas quality beyond this benchmark is
considered to be bad. The benchmark should usually be = 95%.

VIL
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..1-'7"" w
B
argaon |
Sundfgarh \.‘«

Bamra Gangpur

° Forest
. SINR (dB) |
2894099 | 45.87% [
1439116 | 22.81% |
Jha rsu’g uda 1066346 | 16.90% I\

| 0tos | 687837 | 10.90%
173205 2.74%
49300 0.78%

rajnagar

i S — N e

4G
Overall # Samples %
SINR
[Min, <=-3] 49300 0.78
[-3, <=0) 173205 2.74
[0, <=5) 687837 10.9
[5, <=10) 1066346 16.9
[10, <=15) 1439116 22.81
[15, <=Max) 2894099 45.87
Total 6309903 | 100
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lll. Technology Details

Technology Distribution

g P
100
67.35

BSNL 3G VIL 3G AIRTEL VOLTE  JIO VOLTE VIL VOLTE

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

Airtel

Technology Time Spent on 4G

4G

BSNL

Technology Time Spent on 3G

3G

JIO

Technology Time Spent on 4G

4G

VIL

Technology Time Spent on 4G

4G 62.66%
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lll. Technology Details

Airtel

Technology Time Spent on 4G

y & Nuagaon
oy ¢ @ BT N

- “Balisankara

Subdega

kata
Sundgfgarh -
- &
prpalli
Bamra )
Bamra Gangpur Forest
Laikera - Lal\ygmpada
Jharsufguda . _ i x,‘fgm(c)(z,(g? ficrosoft Corporation © 2023 Tom

Technology Details Page 26 of 37



lll. Technology Details

BSNL

Technology Time Spent on 3G

3G
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lll. Technology Details

JIO
Technology Time Spent on 4G

100%

<-’\,-
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lll. Technology Detalls

VIL

Technology Time Spent on 4G

A
Bargaon )
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V. Dynamic Data Test-

4G DL Detalls

Airtel

Data Statistics - Dynamic Complete SSA

--------

ooooo

.
=
'''''
............

‘‘‘‘‘

A,
Sundgfgarh 2
- Bamra Gangpur A
‘ Forest
Jha rnguda \'
929393 7.96
189709 1.63
126513 1.08
112141 0.96
413679 4.40
591646 5.07
9205842 78.89
11668923 100
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V. Dynamic Data Test-
3G DL Details

BSNL

Data Statistics - Dynamic Complete SSA 383 Kms

2.48

Dynamic Data Test Details Page 31 of 37



V. Dynamic Data Test-

4G DL Detalls

JIO

Data Statistics - Dynamic Complete SSA - 400 Kms

19.77

LTE EPIPCel PD i CH Theoughpnst[bbps]

& 2=y 3451%, 11230)
Ly ® o=y < 12( 11742, 3554)
® 4e=x <0 154632, 5075)
® Jomy<d{443%, 1454)
® 2e=x<3{451%, 1481)
L=y 2{412%, 1954)
® <=y 125293 5205
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V. Dynamic Data Test-

4G DL Detalls

VIL

Data Statistics - Dynamic Complete SSA - 410 Kms

/.. Bargaon
Sundgfgarh

:
\
\

Ban DL Throughput (Mbps)
4522966 | 71.86%
569821 9.05%
462687 7.35%
101778 1.62%
81515 1.30%
83974 1.33%
471011 7.48%

/

Jh;/;;\,guda

J
/
)

471011
83974 1.33
81515 1.3
101778 1.62
462687 7.35
569821 9.05
4522966
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V. TRAI MySpeed App

Airtel
Rajgangapur Sundargarh |Jharsuguda Bus |Rourkela Rourkela Rourkela
Technology- 4G Railway g g Railway Gouvt.
: Bus Stand |Stand Bus Stand . .
Station Station Hospital
Download Speed 87.87 126.62 62.35 24.90 103.52 113.14
Mbps
Upload Speed Mbps 28.91 34.39 29.47 11.13 29.33 33.74
BSNL
Rajgangap Rourkela |Rourkela
Technology- 3G ur Railway Sundargarh Bus |Jharsuguda Bus |Rourkela Railway |Gout.
. Stand Stand Bus Stand . :
Station Station Hospital
Download Speed Mbps 4.23 1.86 3.53 6.57 501 505
Upload Speed Mbps 3.29 141 2.99 315 35 41
JIO
Rajgangapur Rourkela  [Rourkela
Technology- 4G Railway Sundargarh [Jharsuguda Bus [Rourkela Railway Govt.
: Bus Stand |Stand Bus Stand . .
Station Station Hospital
Download Speed 47.81 28.22 59.82 46.51 34.21 43.09
Mbps
VIL
Rajgangapur Sundargah [Jharsuguda Bus [Rourkela Rourkela |Rourkela
Technology- 4G Railway 9 9 Railway Gouvt.
: Bus Stand |Stand Bus Stand . .
Station Station Hospital
Download Speed 18.59 14.74 39.94 11.16 11.68 21.41
Mbps
Upload Speed Mbps 23.14 17.52 10.97 26.30 22.96 25.07
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TRAI
NH/SH Routes Covered in OADT by Airtel/BSNL/RJIL/VIL
S.No No. of NH/SH Routes NH routes | SH routes |Distance(Km)
: NH-143,
1 Rourkela- Lahunipura NH-520 65KM
5 Rourkelq- Biramtrapur NH-544 92KM
-Rajgangpur
3 Rourkela- Sundargarh-Jharsuguda Sl-iég & 130KM
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