Operator Assisted Drive Test Report

ELURU - SSA
November - 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%. Rx Quality of 95%

IS not achieved by Airtel 2G & VOLTE, BSNL 3G, Jio VOLTE &
VIL VoLTE.

The Operator Assisted Drive Test (OADT) has been carried out by
TRAI RO Hyderabad with the help of Service Providers in Eluru
City and surrounding areas Jangareddigudem, Bhimavaram,
Tadepalligudem, Tanuku, Narsapuram, Palakollu from 9:00 AM to
8:00 PM during 29-11-2022 to 02-12- 2022. The drive test covered
drive route of 400 KMs & 6 hotspot over a period of 4 days.
Approximately 600 calls were made for each of the 7 networks:
Three 2G networks, One 3G network  and Three LTE network
covering four TSPs.
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Overview

TRAI RO Hyderabad conducted Operator Assisted Drive Test from 29-11-2022 to 02-
12-2022 covering various locations in Eluru, Bhimavaram, Narsapur, Palakollu,
Tanuku, Tadepalligudem and Jangareddigudem. 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

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 400
KMs over a period of 4 days from 29-11-2022 to 02-12-2022. Approximately 600 calls
were made for each of the 7 networks: three 2G (Lock Mode) networks, one 3G (Dual
mode) networks and three VOLTE network covering 4 unique TSPs.

Data Tests:

1.Dynamic data test was conducted for 400 KMs over a period of 3 days for
download throughput for 3G & 4G technologies.

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

2.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)-10MB
Web Browsing 3 links of e/m commerce website www.amazon.in,

www.flipkart.com and www.myntra.com

Video Streaming 130 Sec Clip

Latency 32 Bytes on www.google.com
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Overview

Voice & Dynamic Data Test Drive Route
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Overview

Data Service Test- Static Locations

Static Locations

1. Bheemavaram Busstand
2. Thanuku Busstand

3. Thadepalligudem Railway station
4. Eluru Busstand
5.Eluru Govt Haspital

6. Eluru Railway station
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Voice Calls

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

4
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KPI 2G 3G VOLTE
S
Airtel | BSNL VIL BSNL | Airtel RJIL VIL
Drop Call Rate % 0 0.44 0.34 1.24 0 0 0
Block Call Rate% | 0.16 0.88 0 0.20 0 0 1.45

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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Key Observations

Coverage

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

2G
TSPS :
Airtel BSNL VIL
Coverage % 83.5 91.1 90.32

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

3G VOLTE

TSP
BSNL Airtel JIO VIL

Coverage % 88.7 98.7 98.72 93.88

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

3G VOLTE
TSP
> BSNL Airtel JIO VIL
Time spent % 64.8 100 100 99.61
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Data Key Observations

(Average of 6

Services Static Hotspots

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

Data Download and Upload Performance (Mbps)

3G/4G Network:

Download throughput in Mbps Upload Throughput in Mbps

soac N 212 Jo4c [N 982
fre I 20.215
BSNL
s M 157
BSNL3G || 2.1

Web Browsing (Sec) Latency (ms)

Web browsing delay in sec Latency in msec

VIL4G 1.47 VIL4G 47
JI04G 1.47 JI0 4G
65.83
Airtel 4G 1.08 Airtel 4G [ 515
BsnLsG [ s47 BSNL3G [ 1077
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SSA Level Summary
(Average of 6

Su mim ary Hotspots) - Data
Services
: : 2G
Data Services Static Artol BSNL VIL
Download throughput in Kbps 175.8 58.05 78.533
Upload Throughput in Kbps 45.8 83.56 58.003
\Web browsing delay in second 4.15 66.03 11.163
Latency in (msec) 271.52 334.36 231.83
3G/ VoLTE
Data Services Static Airtel JIO VIL
BSNL 3G VOLTE [VOLTE | VOLTE
Download throughput in Mbps 2.1 51.27 | 21.28 | 49.85
Upload Throughput in Mbps 1.57 29.215 | 9.82 | 20.63
Video Streaming Delay in Sec 0.51 0
\Web browsing delay in sec 8.47 1.08 1.47 1.47
Latency in msec 107.7 51.5 | 65.83 47
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Key

Data Observations

Services Dynamic

Dynamic Data was tested for 400 KMs. Download Throughput was tested.

Data Download Performance (Mbps) - Dynamic

Download throughput in Mbps

BsNL3G [ 1.22

3G /4G

Data Services Dynamic _
BSNL 3G| Airtel 4G | JIO 4G VIL 4G

Download throughput in

Mbps 1.22 15.67 10.72 24.55
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Summary

SSA Level Summary-
Voice

_ 2G
Voice Calls _
Airtel BSNL VIL
Call attempts 615 678 595
Block call rate % 0.16 0.88 0
CSSR % 99.84 99.12 100
Drop call rate % 0 0.44 0.34
Mobility HOSR % 98.70 97.81 96.91
Rx Quality % 94.2 98.4 96.01
3G VOLTE
TSP ( For 3G) BSNL | Airtel | JIO VIL
Call attempts 482 648 590 621
Block call rate % 0.20 0 0 1.45
CSSR % 99.79 100 | 99.15 | 98.55
Drop call rate % 1.24 0 0 0
Mobility HOSR % 100 100 | 98.66 | 99.26
RX Quality % 93.9 | 9395 | 90.5 | 84.94
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Data Services Static

SSA Level Summar

2G
Bheemavaram Busstand Airtel BSNL VIL
Download throughput in Kbps 261.7 27.63 70.3
Upload Throughput in Kbps 73.6 80.36 34.5
Web browsing delay in second 4.2 108.10 | 7.51
Latency in (msec) 339.8 445.07 176
2G
Thanuku Busstand Ariol BSNL VIL
Download throughput in Kbps 183.8 89.37 66.5
Upload Throughput in Kbps 52.3 86.72 | 45.13
Web browsing delay in second 3.4 27.40 14.21
Latency in (msec) 233.4 305.32 279
Thadepalligudem Railway station . 2G
Airtel BSNL VIL
Download throughput in Kbps 165.8 60.44 77.5
Upload Throughput in Kbps 55.2 80.97 85.9
Web browsing delay in second 4.19 79.81 3.59
Latency in (msec) 317.76 434.09 295
2G
Eluru Busstand Airtel | BSNL | VIL
Download throughput in Kbps 117.4 41.22 80.8
Upload Throughput in Kbps 29.2 72.60 65.3
Web browsing delay in second 4.4 71.22 10.05
Latency in (msec) 317.38 308.31 273
: 2G
Eluru Govt Haspital Airtel BSNL VIL
Download throughput in Kbps 169.2 51.89 101.5
Upload Throughput in Kbps 32.7 92.10 47.0
Web browsing delay in second 4.15 55.06 13.35
Latency in (msec) 208.5 279.74 185
. . 2G
Eluru Railway station Airtel BSNL VIL
Download throughput in Kbps 156.9 77.77 74.8
Upload Throughput in Kbps 31.87 88.66 70.2
Web browsing delay in second 4.5 54.63 29.
Latency in (msec) 212.3 233.67 183
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Data Services static —SECUCMCEVACIY

3G 4G
Bheemavaram Busstand BSNL | Airtel 310 VIL
Download throughput in Mbps 1.26 54.3 15.14 | 39.94
Upload Throughput in Mbps 1.13 43.9 7.4 21.86
Web browsing delay in second 36.50 1.15 1.7 1.37
Latency in (msec) 253.73 | 47.8 78 73
3G 4G
Thanuku Busstand BSNL | Airtel | JI0 | VIL
Download throughput in Mbps 3.05 36.18 | 11.46 | 33.82
Upload Throughput in Mbps 1.73 26.75 | 8.12 24.11
Web browsing delay in second 2.94 1.23 1.7 1.19
Latency in (msec) 73.89 | 40.24 65 45
. . . 3G 4G
Thadepalligudem Railway station BSNL | Airtel 310 VIl
Download throughput in Mbps 2.89 55.3 28.3 40.82
Upload Throughput in Mbps 1.68 17.02 7.3 21.14
Web browsing delay in second 2.29 1.13 0.96 1.53
Latency in (msec) 41.29 | 43.66 75 39
3G 4G
Eluru Busstand BSNL | Airtel | JIO | VIL
Download throughput in Mbps 1.58 63.04 | 33.6 | 58.06
Upload Throughput in Mbps 1.46 54.19 | 19.75 | 23.39
Web browsing delay in second 2.87 1.18 1.78 1.07
Latency in (msec) 90.79 | 48.64 43 51
. 3G 4G
Eluru Govt Haspital BSNL | Airtel T 310 VIL
Download throughput in Mbps 2.39 36.39 | 25.88 | 59.34
Upload Throughput in Mbps 1.69 16.79 | 7.02 | 23.68
Web browsing delay in second 2.78 0.92 1.73 2.12
Latency in (msec) 103.30 | 62.66 66 36
| i . 3G 4G
Eluru Railway station BSNL | Airtel T J10 VIL
Download throughput in Mbps 2.034 | 62.05 | 13.3 | 67.12
Upload Throughput in Mbps 1.76 16.64 9.3 9.60
Web browsing delay in second 3.46 0.89 0.96 1.59
Latency in (msec) 83.2 66.02 68 38
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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.

Coverage Rate 2G Coverage Rate 3G/VOLTE
Airtel2G BSNL 2G VIL2G BSNL3G  Airtel VOLTE RJILVOLTE  v|L VoLTE
u [Max, >=-75] m [-75, >=-85] = [Max, >=-80] g [-80, >=-90]
m [-85, >=-95] = [-95, >=Min] w[-90, >=-110] = [-110, >=-120]

Page 130f25
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|. Coverage Detalils

AIRTEL
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Coverage Details Page 14 o0f25




|. Coverage Detalils
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70]
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49119 100

45868 100
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|. Coverage Detalils

JIO

Technology Coverage Rate %

VoLTE 98.72

VOLTE

Overall RSRP # Samples %
[Max, >=-80] 25098 43.32
[-80, >=-90] 15619 26.96
[-90, >=-110] 16745 28.44
[-110, >=-120] 711 1.23
[-120, >=Min] 32 0.06
Total 58205 100
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|. Coverage Details

2G

VIL
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ll. 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%.

Rx Quality Distribution

HTHI]

Airtel 2G BSNL VIL2G BSNL Airtel Jio VIL
2G 3G  VoLTE VoLTE VoLTE
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ll. Quality Details

Airtel

VOLTE

Technology Rx Quality %
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ll. Quality Details

BSNL
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Rx Quality %
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ll. Quality Details

JIO

Technology Rx Quality %

VOoLTE 90.5

Overall SINR # Samples %
(Min, <=-3) 2027 3.50
(-3, <=0) 3496 6.03
(0, <=5) 10509 18.14
(5, <=10) 12336 21.29
(10, <=15) 12200 21.06
(15, <=Max) 17367 29.98
Total 57935 100
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ll. Quality Details

VIL

Technology Rx Quality %

VOoLTE 84.94

96,01

2G VOLTE
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Gudivada /:‘:paraﬁpurg
or—N ) 1 -

qufig,a\\/
Overal.l - m » ...........................................
Quality Samples ;;Overall SINR | # Samples % PDF
(Min, <=2) 4690481 | 91.72 '
(2, <=3) 72750 1.42
(3,<=4) 72811 1.42
(4, <=H) 74184 1.45
(5, <=Max) 203980 3.99
Total 5114206 100
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lll. Technology Details

% of Time Spent

BSNL 3G Airtel VOLTE Jio VOLTE VILVOLTE
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lll. Technology Details

Airtel

Technology

Time Spent %
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lll. Technology Details

Chintalapudi

BSNL

3G

Time Spent %

Technology
Zanga. diguden

3G-Technology_Mode (N/A)

UMTS Mode {46038) 64.8%
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lll. Technology Details

Technology Time Spent %

VOoLTE 100

Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image Landsat / Copernicus
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lll. Technology Details

VIL

Technology Time Spent %
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IV. Dynamic Data Test-
4G DL Details

Airtel

Data Statistics - Dynamic Complete SSA 410 Kms

2 ! JChintalapudi
. £

mnnapeta
Dwaraka Tiruma

i Nuzvid

Gudivad
~/

Yuyyuru

Pamarru

2059698 14.9
819513 5.9
900525 6.5
606773 4.4

1906493 13.8

1387494 10.1

6097769 44.26

13778265
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IV. Dynamic Data Test-
3G DL Details

BSNL

Data Statistics - Dynamic Complete SSA 400 Kms

1.22

Janga @ y Gudem Koyyalagudem Thallapudi
T.narasapuram > @ Gopalapuram -
Chintalapudi - DATA-App_Throughput_DL {kbps) Raja
Below 1000.00 (5698) 47.2%
re @ >= 1000.00toc < 200000 (4136) 34 3% -
Kamava kOta @ >- 2000.00to < 3000.00 (1623) 13.4% Kowvwvur
@ >= 3000.00to < 4000.00 (443) 3.7% Chagaliu Rajahmr
® >=400000toc <8000 00(172) 1. 4%
Lingapalem D“'a'a"ymma'a @ -- 2000.00to < 12000.00 (0) 0.0%
g @ Above 12000.00 (0) 0.0%
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IV. Dynamic Data Test-
4G DL Details

RJIO
Data Statistics - Dynamic Complete SSA 395 Kms

Data SIO, NOAAT USTNavy., NGA, GEBCO

DL Throughput No of Sample %

0 to 1 Mbps 12743 22.99
1 to 2 Mbps 3459 6.24
2 to 3 Mbps 3335 6.02
3 to 4 Mbps 3362 6.07
4 to 8 Mbps 12991 23.44
8 to 12 Mbps 11645 21.01

>12 Mbps 7889 14.23
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IV. Dynamic Data Test-
4G DL Details

VIL

Data Statistics - Dynamic Complete SSA 400 Kms

24.55

\ - : ingareddygudem ..
‘Ch‘ntalapudl |

i Koyyetipadu
4

d Pedapadu

| Gudivada
S

1397406
585717 3.78
603821 3.89
614641 3.96
1537385 9.89
1744039 11.22
9054344
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V. TRAI My Speed

App
Airtel
3 Thadepalli
_ |L.Bheemavaram [2. Thanuku [gudem 4. Eluru  |5. Eluru Govt 6. Eluru
Technology Busstand Busstand [Railway Busstand |Haspital Railway
AG station station
Download in
Mbps 56.24 77.82 39.00 91.05 103.11 84.33
m'ssad " 11.11 19.98 | 1009 | 3213 | 52.99 47.29
BSNL
3. Thadepalli
1.Bheemav 5. Eluru 6. Eluru
Technology -3G faram é‘u-rshsilg::gu gRl;ﬂ\?er Ig.ul'zslsutgjn q Govt Railway
Busstand way Haspital station
station
Download in 1.20 2.46 4.03 4.51 4.44 5.49
Mbps
Upload in Mbps 1.15 1.90 1.30 1.77 1.87 1.85
JIO
3Thadepa 6. Eluru
Technology [L.Bheemavaram |2. Thanuku Ili gudem . Eluru [5. Eluru Govt R.ailwa
- 4G Busstand Busstand Railway [Busstand [Haspital way
- station
station
Download
in Mbps 77.13 73.67 52.63 87.84 86.86 82.85
a%'gfd n 37.33 3565 | 1852 | 54.80 76.66 31.97
VIL
3Thadepa 6. Eluru
Technology- |1.Bheemavar [2. Thanuku [li gudem (4. Eluru 5. Eluru Govt R.ailwa
3G /4G am Busstand [Busstand Railway |[Busstand [Haspital tati y
station station
Download in
Mbps 49.77 143.80 129.03 | 158.49 88.92 180.20
‘Upload in
Mbps 13.60 85.86 60.15 58.98 29.97 83.79
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