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Key Performance Indicators: All TSPs have met the 2% QOS
benchmark of Drop Call Rate except BSNL 3G. All TSPs have met
the 3% QOS benchmark of Call Block Rate except BSNL 3G

The Operator Assisted Drive Test has been carried out by Regional Office, Bangalore with the help
of Service Providers from 15-02-2022 to 18-02-2022 The drive test covered a drive route of 300
KMs & 6 hotspots. Approximately 500 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

Regional Office, TRAI Bengaluru conducted Operator Assisted Drive Test from 15-02-2022
to 18-02-2022 ccovering various locations in Sangli City & surrounding region. The
performance of Airtel, BSNL, Vodafone Idea and Jio were monitored across various
technologies (2G, 3G and 4G/VOLTE). 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 350 KMs over a
period of 3 days from 15-02-2022 to 18-02-2022. Approximately 480+ 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: Dynamic data test (Data Test on Move) was conducted for 350 kms over a
period of 3 days for download throughput for 3G & 4G technology. Data Tests were
performed at 6 static locations; three 2G (Lock mode) networks, one 3G (Dual mode)
networks and three 4G (Free mode) networks covering 4 unique TSPs were tested. All the
data through put figure mentioned in the report are based on the average value.

* For Voice and Data KPI's, 2G measurement is done with UE locked on 2G, 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

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

WESEERETE www.flipkart.com and PayTm

Latency 32 Bytes on www.google.com
Video .
Streaming 130 secs clip
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Key Observations

QoS compliance of the TSPs in Sangli for Voice across technologies 2G/3G/4G-VoOLTE:
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000 100 200 3.00 400 500 0 0.5 1 1.5 2 2.5
2G 3G VOLTE
KPls _ .
Airtel BSNL VIL BSNL Airtel RJIL VIL
Drop Call Rate % 1.38 1.65 0.92 2.47 0.93 0.00 0.95
Block Call Rate % 0.23 2.07 0.18 4.02 0.37 0.20 0.37

a) All TSPs have met the 2% QOS benchmark of Drop Call Rate except BSNL 3G
b) All TSPs have met the 3% QOS benchmark of Call Block Rate except BSNL 3G



Key Observations

Coverage

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

TSPs
7% e

b) Percentage of coverage samples for 3G =2-90 dBm & LTE =-110 dBm.

74.41%

Airtel

Coverage % 86.68% 89.04% 95.07% 93.35%

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

Airtel

Time Spent
on 3G%

97.79%




City Level Summary

Voice Call

0.23 2.07 0'18

CSSR% (Accessibility) 99.77 97.93 99.82
Mobility HOSR (%) 100 90.26 96.7
Rx Quality (%) 95.12 95.16 97.43

Voice Call
BSNL 3G Airtel VOLTE JIO VoLTE

402 057 0.20 037
CSSR% (Accessibility) 95.98 99.63 99 99.63
100 100 98.40 97.66
94.68 87.38 85.16 75.44

Summary




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, Upload Performance (Mbps), Web Browsing delay, Video Streaming and Latency

3G/4G/ Network:

Download Throughput (mbps) Upload Throughput (mbps)
siovorte [T 15.05 sovolte [ 62
BSNL3G | 2.06 BSNL3G | | 1.63
0 10 20 30 40 50 0 5 10 15 20
Web Browsing Delay Video Streaming Delay Latency (msec)
(sec) (sec)
viLvolTe ] 43
VILVoLTE [ 432 viLvolTE [ 076
novolte [l sa
NovolTe [ 4.82 JiovolTe [ 087
Airtel VoLTE || 34
Airtel VoLTE [ 5.78 Airtel VoLTE  [11 0.37
snL3G [ 3933 BsNL3G [ 295 A
0 20 40 60 0 2 4 0 200 400 600

Data Summary



City Level
Summary(contd.)

Data Services Static

Download Throughput (kbps) 3714 015 15275

Upload Throughput (kbps) 21.68 0.08 106.14
Web Browsing Delay (sec) 34.54 3 22.95
Latency (msec) 244 486 191

3G/VoLTE

Data Services Static
BSNL 3G |Airtel VOLTE| JIO VOLTE | VIL VOLTE
Download Throughput
(mbps) 2.06 44.75 15.05 14.44

Upload Throughput (mbps)
1.63 6.46 6.2 15.45

Web Browsing Delay (sec)
39.33 5.78 4.82 4.32
Video Streaming Delay (sec) 595 0.37 0.87 0.76
Latencyl(msee) 493 5.78 4.82 4.32

. . 3G/\OLTE
Data Services Dynamic
(Data Test on Move) BSNL 3G | Airtel VOLTE | JIO VOLTE |VIL VOLTE

Download Throughput 5 A
(mbps) '
Upload Throughput (mbps) -
Video Streaming Delay (sec)

8.01 4.50 5.43

4.18 1.95 4.96

Latency (msec)



City Level

Summar
Data Servi Stati Jath Bus Stand 26
ata Services Static — Ja us Stal BSNL VIL
Download Throughput (kbps) 43.614 0.166 235.18
Upload Throughput (kbps) 25542 0.09 134.92
Web Browsing Delay (sec) 29.26 | 19.948

VoLTE

Data Services Static — Jath Bus Stand :
BSNL 3G VIL

w
IH

1.166 447314 14.882 11.836
1.522 6.694 3.983 15.686
71.704 5.64 5.34 3.592
5.116 03514 0.9026 0.797
229.8 33.8 65.8 62.8

Data Services Static —-Tasgoan Bus Stand :
BSNL vIL

Download Throughput (kbps) 33.836 0.174 201.76
Upload Throughput (kbps) 2526 0.066 148.08

Web Browsing Delay (sec) 36.52 0 22.478

Latency (msec) 2452 785.6 180.6

Data Services Static - Tasgoan Bus Stand ;

Download Throughput (Mbps) 3.704 44.046 14.9484

Upload Throughput (Mbps)

1.934 6.6 7.4162 15.724

HED BIEEITE) [ (E58) 27.814 6.1 4.84 4522
Video Streaming Delay (sec) 1.47 0.4202 0.7298 1.14
Latency (ms) 1237.6 36 70.8 53.2
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City Level

Summar
Data Servi Stati Miraj Rail Stati 26
ata Services Static — Miraj Railway Station _ BSNL VIL
Download Throughput (kbps) 37.586 0.114 107.56
Upload Throughput (kbps) 24.312 0.0698 65.94
Web Browsing Delay (sec) 34.66 0 27.448
Latency (ms) 245.8 494 242.8

Data Services Static — Miraj Railway VOLTE

Station BSNL 3G viL

1.498 47.5424 14.8846 20.634
1.78 6.46 7.8484 15.24
41.866 5.68 5.22 3.95
6.558 0.3332 0.9176 0.3898
471.8 33 70 47.2

Data Services Static — Govt Medical College
Miraj BSNL VIL

Download Throughput (kbps) 36.576 0.09 158.68
Upload Throughput (kbps) 26.456 0.084 141.08

Web Browsing Delay (sec) 34.84 0 20.49

Latency (msec) 243.4 867.2 164.6

Data Services Static - Govt Medical VoLTE
Sl (] BSNL 3G VL

2.324 46.732 16.0584 12.548
1.832 6.562 7.0744 14.446
1.972 0.3514 0.8814 0.7178
219.6 32.8 67.2 35.4
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City Level

Data Services Static — Collector Office
Sangli

Download Throughput (kbps) 35.832 0.188 93.18

Lpllezel THieE i (49 9s) 24.894 0.094 38.54
Web Browsing Delay (sec) 36.16 0 20.978
Latency (ms) 238.4 238.6 236.2

Data Services Static — Collector Office VOoLTE

Sangli BSNL 3G Airtel JIO VIL

Download Throughput (Mbps)

_ 132 40.146 152798 12.068
Upload Throughput (Mbps) 1.176 6.08 5.6798 14.766
Web Browsing Delay (sec) 31.306 6.04 5.02 4.298
Video Streaming Delay (sec) 1.768 0.3674 0.8356 0.9626

Latency (ms) 491 35.6 70.8 34.2

Data Services Static — Head Post office :
BSNL
Download Throughput (kbps) 35.384 0.152 120.16
Upload Throughput (kbps) 26.324 0.086 108.26
Web Browsing Delay (sec) 35.782 0 26.362
Latency (msec) 242.4 295 158.8

Data Services Static — Head Post VoLTE

office BSNL 3G Airtel JIO VIL

Download Throughput (Mbps)

2.376 45.314 14.2464 19.316

Upload Throughput (Mbps) 1.546 6.334 5.2158 16.852
Web Browsing Delay (sec)

31.37 5.64 4.54 4.282

Video Streaming Delay (sec) 2.284 0.3712 0.9452 0.5766

062 24 06 286
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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 2 -90 dBm & RSRP 2 -110dBm. The details are as follows.

Coverage Distribution %
120
100
D E R
80
60
40
20
0
Airtel 2G BSNI 2G VIL 2G BSNL 3G Airtel VoLTE Jio VoLTE VIL VolLTE
B 2G:[Max, >=-75] W 2G:[-75, >=-85] B 2G:[-85, >=-95) ¥ 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]

Coverage Details



Technology

|. Coverage Detalils

AIRTEL

Coverage Rate %

VOLTE

Coverage Details
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|. Coverage Details

BSNL

Technology Coverage Rate %
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|. Coverage Details

JIO

Technology Coverage Rate %

VOLTE 95.07
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|. Coverage Details

VIL

Technology

2G

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%.

RX Quality %

120

100
8
6
4
2

0

Airtel 2G BSNI 2G VIL 2G BSNL3G Airtel VOLTE Jio VoLTE VIL VolLTE

o

o

o

o

B Rx Quality 2G:[>5] 3G:[EcNo<-14 dBm] VoLTE:[SINR<=0]
B Rx Quality 2G:[<=5] 3G:[EcNo>=-14 dBm] VoLTE:[SINR>0]

Quality Details



Il. Quality Details

Airtel

Technology Rx Quality %
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Il. Quality Details

Technology
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Rx Quality %
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Il. Quality Details

JIO

Technology Rx Quality %

VoLTE 85.16

LTE EPIPCel SINE[4E] LTE EPIPCel SINR[E]

# -f o=y < d0 {97765, 5020) # x40 85.16%,4373)
® ) e=y < b (224% 115 # A =y < 0] 14845, 762

4373  85.16%

762  14.84%

5135  100%
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|. Quality Details

VIL

Technology Rx Quality %

75.44
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lll. Technology Details

Technology distribution (%)
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lll. Technology Detalils
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lll. Technology Detalls
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JIO

VoLTE 100 %
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lll. Technology Detalls
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V. Dynamic Data Test

(Data Test on Move) -
4G DL/UL Details

Airtel

Z“é" e~ f‘:r R DL throughput | No of Sample y
L HRE 0to 1 Mbps 1362472 | 15.87%
1to2 Mbps 703314 8.19%
2to 3 Mbps 02837 | 8.19%
3tod Mbps 684970 7.98%
4to B Mbps 1145876 25%
Bto 12 Mbps 1059553 12.34%
»12 Mbps 1924324 | 22.42%
Total 8583346
W "= T
wo Ut s x T T
S T (@
ton mm w2, o
NG it e 2 T UL Throughput | Samples %
Mob WM B oy o T"‘ fio
Mo BT 88
l i i ~"§\ | >12 509293 | 14.6
A e N 8to12  |356952| 10.2
e . " " -
“'3" Al Ty o ot b
" g Ty . 4t08 805785 | 23.0
War e 2 ».“.f‘/, x 2 to
e ;:' N 296382 | 8.5
W ok . ¥ 308317| 88
VI WL 328243 | 9.4
¥ oad s 892907 | 25.5
wep o8 .""
- o 4 el ‘E;‘ "'("’ .:
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V. Dynamic Data Test
(Data Test on Move) - 3G
DL/UL Details

I d'» ' ‘ Download No. of
- n |a Throughput samples| %
0 to 1 Mbps 17953 | 52.39
1to 2 Mbps 5868 | 17.12
’ " 2 to 3 Mbps 3089 | 9.01
- |
‘_’ \ ) 3 t0 4 Mbps 2070 | 6.04
€1 4 . e | 4 to 8 Mbps 4193 | 12.24
\\ " N
i ‘ | | l 8 to 12 Mbps 1041 | 3.04
% >12 Mbps 55 | 0.16
\
: | ‘
|
idan \
Il .nt-r \
| ' |
Upload No.of
Throughput |[samples %
0 to 256 kbps
Mbps 1701] 11.20
250 to 512 kbps 1664 10.95
512 Kbpsto 1
ol Mbps 3831 25.22
1 to 2 Mbps 7275 47.89
2 to 3 Mbps 719 4.73
3 to 4 Mbps 0 0.00
. >4Mbps 0 0.00
é ol
v ’ &
\ 1 .I“. . \
) ‘v
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V. Dynamic Data Test

(Data Test on Move) - 4G

DL/UL Detalils

JIO

LTE KFIPD CP DL Theoughpat{bbps)

® 2= 0017072, 292)
# fe=xa 1209002, 408)
# fe=y (24192999
Je=x 2410615, 438)
de=y <3 1446%,597)
# o=y 15572, 643)
# Qe=xa (182127592

-
o
S
{—{i‘?&}. et - —
L& peg
%,
=

g
w2
by, 4
By
5%
kg
A b
{. {L&b = rr':f!:"‘
=3 r
LTE EFTPD CF UL Theoughpt[bhips)

® 12eey < 100{004%,2)
Jesye12(150%,72)
fe=x<8{ 12339591
Semyedi 14824, 548)
De=x<3{ 13529 648

® Loy {20539.99%)
De=xe 1[4034%, 1933

DL throughput No of Sample %
0to 1 Mbps 292 7.07
1 to 2 Mbps 408 9.88
2 to 3 Mbps 999 24.19
3 to 4 Mbps 438 10.61
4 to 8 Mbps 597 14.46

8 to 12 Mbps 643 15.57

>12 Mbps 752 18.21
Total 4129 100
UL throughput No of Sample %
0 to 1 Mbps 1933 40.34
1 to 2 Mbps 998 20.83
2 to 3 Mbps 648 13.52
3 to 4 Mbps 548 11.44
4 to 8 Mbps 591 12.33
8 to 12 Mbps 72 1.5
>12 Mbps 2 0.04
Total 4792 100
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V. Dynamic Data Test
(Data Test on Move) - 4G

DL/UL Detalils
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Airtel

V. TRAI MySpeed App Test
Details-4G

Techology-4G

Location 1

Location 2

Location 3

Location 4

Location 5

Location 6

Download Speed

21.23

44.75

40.95

50.05

61.94

66.66

Upload Speed

3.17

8.2

9.59

7.11

10.30

2.95

Latency

33.8

33.9

33

51.5

35.6

53.2

B

Your Result
AIRTEL

LTE
-74 dBm

Download
Speed

21.23

Network
Delay

N.A.

TEST AGAIN

Your Result
AIRTEL

LTE
-74 dBm

Download
Speed

50.05

Mbps

Network
Delay

TEST AGAIN

Upload
Speed

3.17

Packet
Loss

N.A.

SEND TO TRAI

Upload
Speed

7.11

Mbps

Packet
Loss

0

SEND TO TRAI

-

Screenshot

v @ m

Your Result

AIRTEL

LTE
-70 dBm

Download
Speed

61.94

Mbps

Network
Delay

N.A.

Ms

TEST AGAIN

Upload
Speed

10.30

Packet
Loss

N.A.

SEND TO TRAI

-

el - |

Your Result

AIRTEL

LTE
-85 dBm

Download

Speed

Upload
Speed

40.95

Network
Delay

N.A.

Ms

TEST AGAIN

R

Your Result
AIRTEL

LTE
-65 dBm

Download
Speed

66.66

Mbps

Network
Delay

TEST AGAIN

Packet
Loss

N.A.

SEND TO TRAI

Upload
Speed

2.95

Mbps

Packet
Loss

(6]

SEND TO TRAI

b |
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V. TRAI MySpeed App Test

Details-3G

Techology-3G

Location 1

Location 2

Location 3

Location 4

Location 5

Location 6

Download Speed

3.20

4.99

1.86

1.78

Upload Speed

3.12

0.29

2.89

1.30

Latency

26.1

50.3

Not Captured

Not Captured

His %4 20:01 @

Your Result
BSNL

HSPAP
48 dBm

Download
Speed

3.20

Mbps

Network
Delay

26.1

Ms

TEST AGAIN

Hit 50 16:49 @ © -

Your Result
N.A.

HSPAP
-55 dBm

Download
Speed

1.86

Mbps

Network
Delay

TLEST AGAIN

Upload
Speed

3.12

Mbps

Packet
Loss

(0]

%

SEND TO TRAI

ne  04:49 P
1

Upload
Speed

2.89

Mbps

Packet
Loss

N.A.

SCEND TO TRAIL

Your Result
N.A.

HSPAP
-65 dBm

Download
Speed

4.99

Mbps

Network
Delay

N.A.

Ms

TLEST AGAIN

i %4 18:24

Your Result
BSNL

HSPAP
-62 dBm

Download
Speed

1.78

Mbps

Network
Delay

50.3

TEST AGAIN

Packet
Loss

N.A.

%

SCND TO TRAIL

Upload
Speed

1.30

Mbps

Packet
Loss

SEND TO TRAI

|
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JIO

V. TRAI My Speed App Test

Details-4G

Location 1 Location 2 Location 3 Location 4 Location 6
(collector Headpost iraj
Techology-4G office) i
Download Speed 19.37 . .
Upload Speed 29.13 8.93 .
45.8

Collector office Headpost office Miraj Govt Hospital

.
.
.
oD e» .-

. .
. .
" — . O -m-p -

no

Onorvw N baanad

19.37

PeOoTwows
e lary

49.3

. TERY AnAm . LU R T

-

location:d  |locatio:5  |locations6 |
Miraj Railway Station Jath Bus Stand Tasgaon Bus Stand

oo

PR adain ) TR TTRe ; R LRl AT saAy

ey e
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V. TRAI My Speed App Test

Details-4G

Location 2- Location 3- Location 4-
Location 1- Tasgaon ST Miraj Railway Medical Location 5- |Location 6- Sangli
Techology-4G Jath ST Stand Station College Miraj |Sangli DC Office| Head post Office

Download Speed -

6:22 PM | 92.2KB/s >
Your Result
Vi India

LTE
-101 dBm

Download
Speed

10.70

Mbps

Network
Delay

75.4

TEST AGAIN

1:04 PM | 2.0MB/s &5 & -

Your Result

Vi India

LTE
-87 dBm

Download
Speed

22.53

Mbps

Network
Delay

57.0

TEST AGAIN

TRAIMySpeed Details

Date  16/02/22
Time 06:21 PM
Lat 17.04923
Long. 75.22220

Upload
Speed

11.80

Mbps

Packet
Loss

(0)

%

SEND TO TRAI

Date  18/02/22
Time 01:04 PM
Lat 16.83845
Long. 74.64780

Upload
Speed

22.59

Mbps

Packet
Loss

(0)

%

SEND TO TRAI

6:52 PM | 0.0KB/s & B -

Your Result
Vi India

LTE
-69 dBm

Download
Speed

31.30

Mbps

Network
Delay

34.5

TEST AGAIN

3:52 PM | 470KB/s

Your Result
Vi India

LTE
-87 dBm

Download
Speed

29.47

Mbps

Network
Delay

29.6

TEST AGAIN

£ 63 il 6l D)

Date 17/02/22
Time 06:52 PM
Lat 17.03679
Long. 74.60507

Upload
Speed

18.35

Mbps

Packet
Loss

(0)

%

SEND TO TRAI

B 6@ il 6.l G

Date 18/02/22
Time 03:51 PM
Lat 16.84397
Long 74.60921

Upload
Speed

3.62

Mbps

Packet
Loss

(0]

%

SEND TO TRAI

10:47 AM | 2.9MB/s &

Your Result
Vi India

LTE
-77 dBm

Download
Speed

45.18

Mbps

Network
Delay

32.5

TEST AGAIN

6:22 PM | 46.6KB/s & & -

Your Result
Vi India

LTE
-102 dBm

Download
Speed

3.19

Mbps

Network
Delay

33.1

TEST AGAIN

ol 6 il CED)

Date 18/02/22
Time 10:47 AM
Lat. 16.81915

Long 74.63953

Upload
Speed

27.42

Mbps

Packet
Loss

(0]

%

SEND TO TRAI

Date  18/02/22
Time 06:22 PM
Lat 16.86122
Long. 74.56789

Upload
Speed

1.52

Mbps

Packet
Loss

(0)

%

SEND TO TRAI
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