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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%. All TSPs have met the Rx Quality of
95% except Airtel & VIL VOLTE.

The Operator Assisted Drive Test (OADT) has been carried out by TRAI RO
Hyderabad with the help of Service Providers in Krishna and surrounding
areas Vijayawada, Machilipatnam, Gudivada, Mylavaram, Tiruvuru, Nuzivedu,
Jaggaiahpeta from 9:00 AM to 8:00 PM during 18" to 21st June 2024. The drive
test covered drive route of 520 KMs & 6 hotspot over a period of 4 days.
Approximately 746 calls were made for each of the 7 networks: Three 2G
networks, One 3G network and Three LTE network covering four TSPs.

Summary Summary



Overview

TRAI Hyderabad conducted Operator Assisted Drive Test from 18" to 21st June 2024
covering various locations in Krishna surrounding regions Vijayawada, Machilipatham,
Jaggaiahpeta. 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 Detalls :

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 520 KMs
over a period of 4 days from 22"dto 25" jan’2024. Approximately 746 calls were made
for each of the 7 networks: three 2G (Lock Mode) networks, one 3G (Dual mode)
networks and three VoOLTE network covering 4 unique TSPs.

Data Tests:

1.Dynamic data test was conducted for 520 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 & 4G technologies of five
iterations at each location.

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)-10 MB
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
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Key Observations

QoS compliance of the TSPs in Krishna SSA for Voice across technologies 2G/3G/VoOLTE:
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KPIs 2G 3G VOLTE
Airtel | BSNL VIL BSNL Airtel JIO VIL
Drop Call Rate % 0 1.61 0.3 0 0 0 0.27
Block Call Rate % 0 0.72 0.15 1.42 0 0 0.13

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.

TSPS : 2G
Airtel BSNL VIL
Coverage % 84.2 87.59 88.73

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

3G VOLTE VOLTE
2 - - >
TSP (2 -110 dBm) (-110 to 2 -120 dBm)
BSNL | Airtel | JIO VIL | Airtel | JIO VIL
COVS/Z A9€ 1 7206 | 97.9 | 98.37 142 | 1.63 | 94.14
c)) Percentage of time spent on 3G/VOLTE network
3G VOLTE
TSP _
BSNL Airtel JIO VIL
Time spent % 42.77 100 100 99.5
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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)

VILVOLTE
JIO VOLTE
AIRTEL VOLTE

BSNL 3G

Web Browsing delay (Sec)

VIL VOLTE .03
JIO VOLTE
AIRTEL VOLTE .03

BSNL 3G 8

20 30 40

70

(9]
o

Upload Throughput (Mbps)

Upload Throughput (Mbps)
VILVOLTE
110 VOLTE
AIRTEL VOLTE

BSNL 3G .96

Latency (ms)

VIL VOLTE
JIO VOLTE
AIRTEL VOLTE

BSNL 3G

0 20 40 60 80 100120140160 180 200
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Key

Data Observations

Services Dynamic

Dynamic Data was tested for 520 Kms. Download Throughput was tested.

Data Download Performance (kbps) - Dynamic

3G/4G/ Network:

Data Services Dynamic

VIL VoLTE

JIO VoLTE

Airtel VoLTE

BSNL 3G

3G /4G

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

Download throughput in Mbps 2.19 22.04 21.59 | 20.78
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Summary

SSA Level Summary-
Voice

2G
Voice Calls
Airtel BSNL VIL
Call attempts 723 694 666
Block call rate % 0 0.72 0.15
CSSR % 100 99.28 99.85
Drop call rate % 0 1.61 0.30
Mobility HOSR % 97.25 98.67 99.78
RX Quality % 95.16 96.6 97.84
3G VOLTE
TSP ( For 3G) BSNL | Airtel | JIO VIL
Call attempts 281 746 743 738
Block call rate % 1.42 0 0 0.13
CSSR % 98.57 100 99.73 | 99.87
Drop call rate % 0 0 0.13 0.27
Mobility HOSR % 98.89 100 99.15 | 99.73
RX Quality % 95.2 93.56 | 95.02 94
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SSA Level Summary-

Su mm ary (Average of 6 hotspots)-

Data Services

2G
Data Services Static :
Airtel BSNL VIL
Download throughput in Kbps 230.4 145.72 128.15
Upload Throughput in Kbps 85.647 92.20 49.97
Web browsing delay in second| 4.4167 66.30 12.67
Latency in (msec) 211.4 101.09 171.23
_ _ 3G /4G
Data Services Static _
BSNL 3G | Airtel 4G | JIO 4G VIL 4G
Download throughput in
Mbps 1.78 33.29 58.93 26.9
Upload Throughput in 0.96 16.88 101 .
Mbps
Web browsing delay in 3.88 3.03 13 s
second
Latency in (msec) 30.20 76.73 33.1 85.29
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SSA Level Summar

Data Services Static

Airtel

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

Latency (msec)

Airtel

Download Throughput (kbps)
Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Airtel

Download Throughput (kbps)
Upload Throughput (kbps)

Web Browsing Delay (sec)

Latency (msec)

Download Throughput (kbps) 153.92
Upload Throughput (kbps) 86.34
Web Browsing Delay (sec) : 26.8

Latency (msec) 165.89

Airtel
Download Throughput (kbps) 144.98 143.64

Upload Throughput (kbps) 98.91 38.98
Web Browsing Delay (sec) : 50.6 13.3
Latency (msec) 75.85 180.4

2G
BSNL

VIL

Download Throughput (kbps) 140.02 163.32
Upload Throughput (kbps) 87.29 50.32
Web Browsing Delay (sec) : 34.04 11.43

Latency (msec) 69.6 176.3
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SSA Level
Summary(contd.)

Data Services static

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

Download Throughput (Mbps)
Upload Throughput (Mbps)

Web Browsing Delay (sec)

Latency (msec)

Download Throughput (Mbps)
Upload Throughput (Mbps) No 3G
Web Browsing Delay (sec) Service

Latency (msec)

Airtel

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

Latency (msec)

No 3G
Service

Airtel
Download Throughput (Mbps)
Upload Throughput (Mbps) No 3G asrs 24.34
Web Browsing Delay (sec) Service 20.96 10.23
4.7 1.98

19.3 112.2

Latency (msec)

3G
BSNL

Airtel VIL

Download Throughput (Mbps) 22.1 23.43
Upload Throughput (Mbps) No 3G 13.16 8.98
Web Browsing Delay (sec) service 2.5 2:32

Latency (msec) 19.2 80.32
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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.

84.2
87.59
88.73
72.96

97.9

98.37
94.14

Coverage Details

120

100 406
8
6
4
2
0

o

o

o

o

Airtel 2G BSNI 2G VIL 2G BSNL 3G Airtel VoLTE Jio VoLTE VIL VolLTE
W 2G:[Max,>=-75] W 2G:[-75,>=-85] m 2G:[-85,>=-95] m 2G:[-95,>=Min]
3G:Max,>=-70 3G:[-70,>=-80] 3G:[-80,>=-90] 3G:[-90,>=Min]
VoLTE:>=80 VOLTE:[-80,>=-90] VOLTE:[-90,>=-110] VOLTE:[-110,>=Min]
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|. Coverage Detalls
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|. Coverage Details

Technology
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|. Coverage Detalls

JIO

98.37

LTE EFTFCell Serving R SRF[dBm]

# 00 <=2 (404625, 31070 )
¥ 90 <= <00 26,1322, 20065 )

# -110<=x < -90( 317822, 24401 )
120 ==x < -1101 L4532, 1133)
# -12000.1525 116)

VolLTE

Overall RSRP # Samples %
[Max, >=-80] 31070 40.46

[-80, >=-90] 20065 26.13
[-90, >=-110] 24401 31.78
[-110, >=-120] 1133 1.48
[-120, >=Min] 116 0.15

Total 76785 100
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|. Coverage Detalls
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Il. Quality Details

For measuring voice quality, as per the QoS norms, Rx Qual <=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

Airtel 2G BSNI 2G VIL 2G BSNL 3G Airtel VoLTE Jio VoLTE VIL VoLTE

100%

90%
80%
70%
60%
50%
40%
30%
20%

10%

0%

B Rx Quality %  ® Below Benchmark %
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II. Quality Details
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Il. Quality Details

Technology Rx Quality %
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Il. Quality Details

JIO

Technology Rx Quality %
VOLTE 95.02

VOLTE

TE KPIPCell SINR[B]

15<=x(21.75%, 16704)
* 10<=x<15({2291%, 17588)
§<=x < 10(30.00%%,23037)
D<=x<5(2102%, 16139)
* -3<=x<0(3.28%,2515)
x<-3({170%,1302)

Overall SINR # Samples %
(Min, <=-3) 1302 1.70
(-3, <=0) 2515 3.28
(0, <=b) 16139 21.02
(5, <=10) 23037 30.00
(10, <=15) 17588 22.91
(15, <=Max) 16194 21.09
Total 76785 100
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ll. Qual

ity Details

VIL

Technology Rx Quality %
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Overall Rx Quality | # Samples | % Overall SINR # Samples %
(Min, <=2) 65562 | 92.5 (Min, <=-3) 1538 18
- <= .
(2, <=3) 954 1.3 (3, <=0) 3520 42
(0, <=5) 11765 14.1
(3, <=4) 1192 1.7
(5, <=10) 17175 20.5
(4, <=5) 1498 21 (10, <=15) 18234 21.8
(5, <=Max) 1634 2.3 (15, <=Max) 31466 37.6
Total 70840 Total 83698
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lll. Technology Detalils

Technology Distribution
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lll. Technology Details
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lll. Technology Details

BSNL

Technology Time Spent on 3G
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3G DUAL VJ OADT-ServRQualSub (RxQual) 5,
@ Below 5 (36753) % 6% Mangalagiri ¢
® Above 5(1303) 34% ﬁﬂ
3G DUAL VJ OADT-Uy_ActiveSet_EcNo_0 (dB) ;
@ Below 14,00 (1354) 4% (A
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lll. Technology Details

Technology Time Spent %

3G/ VoLTE
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lll. Technology Details
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V. Dynamic Data Test-
3G /4G DL Detalls

Airtel

Data Statistics - Dynamic Complete SSA 520 Kms

22.04

) \_/:1_‘5‘91!{1

e 4 SChintatapudi
5 P

Dwaraka Tirumala 1

XanharaT T o
~ @ 1210 500
8to 12
40 8
3to 4
2t

411361 2.1
310347 1.6
551281 2.9
377295 2.0
1698634 8.9
1597785 8.31
14216644 74.19
19163347 100
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V. Dynamic Data Test-
3G DL Details

BSNL

Data Statistics - Dynamic Complete SSA 520Kms

It Zangareddi
: gudem
Niala Kondapalle Tiruvur
: A Chintalapudi
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J ® Vissannapeta
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| 3G DOWNLOAD OADT-App_Throughput_DL_Mean (kbps) Vijayawada [NH16s

@ Below 1024.00 (235) 18.8% .

® >=1024.00to < 2048.00 (440) 35.1% Mangalagiri e

® >=2048.00to < 3072.00 (324) 25.9% g

® >=3072.00t0 < 4096.00 (129) 10.3%

>= 4096.00to < 8192.00 (125) 10.0%
® >=8192.00t0 < 12288.00 (0) 0.0% untur
® Above 12288.00 (0) 0.0% :
R MachiliJatnam = '
; e Uy giICros 0T Corporation 2005 AV EQ!
L tlmacic ! hi . Challapalles 7 iy inage syuri‘:af;i‘ NAGA Z007dntenmap.
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V. Dynamic Data Test-
3G /4G DL Detalls

JIO

Data Statistics - Dynamic Complete SSA 520 Kms

LTE KPIPCel M4 C DL Theoughgat[Mbps]

& 122=x (377825, 29822)

# D=3« 120 162025, 12831

® da=x B[ 22742 17952

® D=y d (6323, 4900)

B de=1 2362425, 4923)
le=x=2(504925 4333

# D<=x<1(518%,4090)

DL Throughput No of Sample %
0 to 1 Mbps 4090 5.18
1 to 2 Mbps 4333 5.49
2 to 3 Mbps 4923 6.24
3 to 4 Mbps 4988 6.32
4 to 8 Mbps 17952 22.74
8 to 12 Mbps 12831 16.25
>12 Mbps 29822 37.78
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V. Dynamic Data Test-

3G /4G DL Detalls

VIL

Data Statistics - Dynamic Complete SSA 520 Kms

20.78
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6963 9.4346
6014 8.1487
2018 2.7343
2079 2.817
8332 11.29
20387 27.624
28010 37.952
73803 100
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V. TRAI MySpeed App

Airtel
- 2. Gudivada . .
Technology L ngg';'&itgam Railway 35’:‘;?{2?}3“ 4. Vijayawada|5. Vijayawada 6. \Q;mgada
4G Station Airport PVP Mall vay
Station
Download 34.87 72.91 75.16 42.64 54.47 60.18
in Mbps
Upload in 5.49 20.54 38.41 19.99 25.12 11.93
Mbps . . . . . .
BSNL
Technology|1. Machilipatham Z'SQEV:I\;ada 3. Nuziveedu [4. Vijayawada |5. Vijayawada 6. \Q;mgada
3G/4G Bus stand vay Bus stand Airport PVP Mall vay
Station Station
Download 1.64 4.01 33.91 12.02 14.59 9.3
in Mbps . . . . . .
Upload in
1.67 1.37 10.78 11.58 10.56 5.53
Mbps
JIO
Technology|1. Machilipatnam 2. s;:jvlv\;ada 3. Nuziveedu |4. Vijayawadal|5. Vijayawada o \Q;m\gada
4G Bus stand vay Bus stand Airport PVP Mall vay
Station Station
Download 57.69 57.56 75.88 76.25 55.84 76.25
in Mbps . . . . . .
Upload in 5.27 8.65 9.42 11.44 8.87 11.44
Mbps . . . . . .
VIL
Technology|1. Machilipatnam Z s;:jvlv\;ada 3. Nuziveedu |4. Vijayawada|5. Vijayawada 6. Vg;mgada
4G Bus stand vay Bus stand Airport PVP Mall vay
Station Station
Siliilier:te 30.28 28.55 40.06 20.03 40.71 41.11
in Mbps
Upload in
9.51 15.33 10.5 7.00 15.07 18.72
Mbps
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VI. NH/SH Routes

covered

NH/SH Routes covered in OADT by Airtel/BSNL/RIJIL/VIL

NH-65 Porankl-Pa.n.1arru Bypass- YES 60
Machilipatnam

216H Machilipatnam -Pe-dana-GudIavaIIeru - VES 38
Gudiwada

NH-165 Gudivada - Pamarru Bypass YES 15

Ibrahimpatnam-Mylavaram-Tiruvur-

NH-30,NH-216H,238 Vissannapeta-Nuzividu-Agiripalli- YES 168
Vijayawada

NH-16 & SH -65 Vijayawada City Drive YES 130

NH-65 Ibrahimpatnam - Jaggayyapeta YES 85

NH-16 Nidamanuru - Gannavaram Airport YES 9
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