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Effective Regulation — Ease of Communication

Operator Assisted Drive Test Report

Sagar City and nearby Area
13/09/2023 to 15/09/2023

By
TRAI Regional Office Bhopal

The Operator Assisted Drive Test has been carried out by Regional
Office, Bhopal with the help of Telecom Service Providers for Sagar
areas from 9:00 AM to 8:00 PM from 13/09/2023 to 15/09/2023. The
drive test covered drive route of around 310 KMs.

TSP Network tested
Airtel 2G & VoLL.TE
BSNL 2G & 3G

J10 VoLLTE

VIL 2G & VoL TE

Key Performance Indicators:

KPI Benchmark Observations
Block call rate % <3% All TSPs achieved the benchmark.
Drop call rate % <2% All TSPs achieved the benchmark.
CSSR % 295 % All TSPs achieved the benchmark.
Mobility HOSR % >95% All TSPs achieved the benchmark.
) All TSPs achieved the benchmark. Except for
Good RX Quality o) - =957 Airtel and JIO in Rx Quality of VoLTI;E.
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Overview

Regional Office, TRAI Bhopal conducted Operator Assisted Drive Test. The
performance of Airtel, BSNL, Vodafone Idea and Jio was 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.

Voice: Coverage, Quality, Handover Success Rate, Call Setup Success Rate, Drop
Call Rate and Block Call Rate.

Data: Download Throughputs

Drive Test Details :

Voice Tests:

1. 2G — measurement — UE Locked in 2G

i. 3G —measurement — UE in Dual mode (2G and 3G)
ii. 4G — measurement — UE in Free mode

Calls were made for the 90-sec duration with a wait time of 10 sec between calls in

all technologies.

Data Tests:
Dynamic data — repeat data file download ( to check throughput on the entire

route)

1. 3G — measurement — UE in 3G File Size- 20MB

1. 4G — measurement — UE in LTE File Size- 40MB

Static Data: Download and Upload Throughputs, Web Browsing Delay, Video
Streaming Delay, and Latency

i.  Download-,3G - 20 MB, 4G - 40MB

i. Upload -3G - 5 MB, 4G - 10MB

ili. Web browsing - 3 links of e-commerce websites https://wwwamazon.in,

https://www.flipkart.com, https://paytm.com.’
tv. Video Streaming — 130 sec clip (only in 3G and LTE)
v. Latency — 32 Bytes on www.google.com.

Overview Details


https://www.amazon.in/
https://www.flipkart.com/
https://paytm.com/
http://www.google.com/

Overview

List of important area covered during the drive
test

Civil line, Makroniya, Bus stand, Railwat ststion,
Tili, Moti Nagar, Rajakhedi, University, Sanjay
drive, Parkota,

Overview Details
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Hotspot Locations
1.Railway Station, Sagar
2. Main Bus Stop

3. Harisingh Gour Universit

4. Medical College
5. Main Market Motinagar
6. Makroniya Chouraha

Overview Details
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Voice Calls

QoS compliance of the TSPs 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.



Key Observations

Coverage

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

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

BSNL VIL

87 NA

b) Percentage of coverage samples for LTE =-110 dBm.

c) Percentage of time spent on 3G/4G network




Key Observations

Services Dynamic

Dynamic Data -Download Throughput was tested.

Data Download Performance — Dynamic 3G/4G/ 5G Network

Dynamic average data download throughput

25
20
15

10

i m I

Airtel BSNL JIO VIL

W Average Download throughput- 3G in Mbps

B Average Download throughput-LTE in Mbps

TSP Airtel BSNL JIO VIL

Average Download throughput- 3G
NA 7.5 NA NA

In Mbps
Average Download throughput-LTE 538 NA 708 26.23
in Mbps
Average Download throughput- 5G
in Mbps NA NA NA NA

Data 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)

3G/4G/ Network:
Static - Average download throughput Static - Average Upload throughput
40 20
20 I
0 || - - 10
Airtel BSNL 110 VIL 5 [ | = —
B 3G- Download throughput in Mbps Airtel BSNL J1o VIL
B 4G- Download throughput in Mbps m 3G- Upload Throughput in Mbps
B 4G- Upload Throughput in Mbps
Static- Video streaming delay in sec i i i
Static- Web browsing delay in second
15
4
0 | |
0.5 Airtel BSNL 110 VIL
M 3G- Web browsing delay in second
0
Airtel BSNL 110 VIL ® 4G- Web browsing delay in second

B 3G-Video streaming delay in sec

B 4G-Video streaming delay in sec

Static -Latency in (msec)

70
60
50
40
30
20
10

0

1o VIL

Airtel BSNL
W 3G-Latency in (msec) M 4G-Latency in (msec)

Data Summary



City Level Summary- Voice

TSP ( For 2G) Airtel BSNL JIO VIL
Call attempts 389 429 NA 229
Block call rate % 0 0.7 NA 0.44
CSSR % 100 08.3 NA 99.56
Drop call rate % 0 1.6 NA 0
Mobility HOSR % 99.78 95.7 NA 97.40
RX Quality % 97.49 96.31 NA 98.67
Average CST Sec 3.89 6.50 NA 236
TSP ( For 3G) Airtel BSNL JIO VIL
Call attempts NA 432 NA NA
Block call rate % NA 0.9 NA NA
CSSR % NA 991 NA NA
Drop call rate % NA 0.93 NA NA
Mobility HOSR % NA 97.2 NA NA
RX Quality % NA 98.59 NA NA
Average CST (Sec) NA 5.20 NA NA
TSP ( For Volte) Airtel BSNL JIO VIL
Call attempts 391 NA 311 241
Block call rate % 0 NA NA 0.0
CSSR % 100 NA 96.46 100.00
Drop call rate % 0 NA 0 0.0
Mobility HOSR % 99.56 NA 96.82 100.00
RX Quality % 90.70 NA 78.98 96.24
Average CST(Sec) 0.67 NA 1.72 1.32




City Level Summary-
Summary

TSP ( For 3G) BSNL
Download throughput in Mbps 5.43
Upload Throughput in Mbps 2.75
Video streaming delay in sec 1.4
Web browsing delay in second 0.501
Latency in (msec) 72
TSP (For LTE) Airtel BSNL JIO VIL
!Download throughput 8.75 NA 547 |30.14
in Mbps
Upload Throughput in 3.62 NA »14 | 15.79
Mbps
Video gtreammg 0.70 NA NA 09
delay in sec
Web browsing delay 2.92 NA 363 05
in second
Latency in (msec) 63.07 NA 64 54
TSP (For 5G) Airtel BSNL JIO VIL
F)ownload throughput NA NA NA NA
in Mbps
Upload Throughput in NA NA NA NA
Mbps
_Vldeo streaming delay NA NA NA NA
in sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA




Data Services Static City Level Summar

1. Hotspot Location- Railway Station

3G
Airtel BSNL JIO VIL
Download throughput in NA 3.48 NA NA
Mbps
Upload Throughput in NA 2.68 NA NA
Mbps
Video streaming delay in NA 1.4 NA NA
sec
Web browsing delay in NA 0.932 NA NA
second
Latency in (msec) NA 73 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 14.62 NA 475 3293
Mbps
Upload Throughput in 220 NA 5 08 712
Mbps
Video streaming delay in 0.63 NA NA 1.6S
sec
i ' v
Web browsing delay in 316 NA 5 66 0.7S
second
Latency in (msec) 65.63 NA 54 61Ms
5G
Airtel BSNL JIO VIL
Download throughput in NA NA NA NA
Mbps
Upload Throughput in NA NA NA NA
Mbps
Video streaming delay in NA NA NA NA
sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA
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Data Services Static

2. Hotspot Location- Main Bus Stop

City Level Summar

3G

Airtel BSNL JIO VIL
Download throughput in NA 4.12 NA NA
Mbps
Upload Throughput in NA 2.4 NA NA
Mbps
Video streaming delay in NA 1.9. NA NA
sec
Web browsing delay in NA 0.375 NA NA
second
Latency in (msec) NA 67 NA NA

LTE

Airtel BSNL JIO VIL
Download throughput in 815 NA 6.22 17.84
Mbps
Upload Throughput in 4.19 NA 363 20.08
Mbps
Video streaming delay in 0.56 NA NA 11
sec
Web browsing delay in 357 NA 324 05
second
Latency in (msec) 66.21 NA 55 58

5G

Airtel BSNL JIO VIL
Download throughput in NA NA NA NA
Mbps
Upload Throughput in NA NA NA NA
Mbps
Video streaming delay in NA NA NA NA
sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA
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Data Services Static

City Level Summar

3. Hotspot Location- Harisingh Gour University Campus

3G

Airtel BSNL JIO VIL
Download throughput in NA 8.85 NA NA
Mbps
Upload Throughput in NA 3.1 NA NA
Mbps
Video streaming delay in NA 1 NA NA
sec
Web browsing delay in NA 0.093 NA NA
second
Latency in (msec) NA 70 NA NA

LTE

Airtel BSNL JIO VIL
Download throughput in 790 NA NA 17.23
Mbps
Upload Throughput in 4.06 NA NA 5.6
Mbps
Video streaming delay in 0.87 NA NA 1.0S
sec
Web browsing delay in 5 49 NA NA 0.5S
second
Latency in (msec) 60.31 NA NA 43Ms

5G

Airtel BSNL JIO VIL
Download throughput in NA NA NA NA
Mbps
Upload Throughput in NA NA NA NA
Mbps
Video streaming delay in NA NA NA NA
sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA
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Data Services Static

4. Hotspot Location- Medical College

City Level Summar

3G

Airtel BSNL JIO VIL
Download throughput in NA 5.01 NA NA
Mbps
Upload Throughput in NA 2.9 NA NA
Mbps
Video streaming delay in NA 1.2 NA NA
sec
Web browsing delay in NA 0.302 NA NA
second
Latency in (msec) NA 64 NA NA

LTE

Airtel BSNL JIO VIL
Download throughput in 779 NA 3.86 38.31
Mbps
Upload Throughput in 2 99 NA 501 22 12
Mbps
Video streaming delay in 0.64 NA NA 06
sec
Web browsing delay in 5 07 NA 3.40 05
second
Latency in (msec) 63.0 NA 70 47

5G

Airtel BSNL JIO VIL
Download throughput in NA NA NA NA
Mbps
Upload Throughput in NA NA NA NA
Mbps
Video streaming delay in NA NA NA NA
sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA
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Data Services Static

5. Hotspot Location- Main Market Motinagar

City Level Summar

3G
Airtel BSNL JIO VIL
Download throughput in NA 6.4 NA NA
Mbps
Upload Throughput in NA 2.8 NA NA
Mbps
Video streaming delay in NA 1.1 NA NA
sec
Web browsing delay in NA 0.794 NA NA
second
Latency in (msec) NA 80 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 6.67 NA 4.85 3246
Mbps
Upload Throughput in 723 NA 2 29 10.21
Mbps
. . . NA
Video streaming delay in 057 NA 07
sec
Web browsing delay in 18 NA 3.00 06
second
Latency in (msec) 56.63 NA 53 61
5G
Airtel BSNL JIO VIL
Download throughput in NA NA NA NA
Mbps
Upload Throughput in NA NA NA NA
Mbps
Video streaming delay in NA NA NA NA
sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA
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Data Services Static City Level Summar

6. Hotspot Location- Macronia Chouraha

3G

Airtel BSNL JIO VIL
Download throughput in NA 4.7 NA NA
Mbps
Upload Throughput in NA 2.6 NA NA
Mbps
Video streaming delay in NA 1.8 NA NA
sec
Web browsing delay in NA 0.511 NA NA
second
Latency in (msec) NA 76 NA NA

LTE

Airtel BSNL JIO VIL
Download throughput in 7 38 NA 7 45 42.80
Mbps
Upload Throughput in 179 NA 2 56 29.63
Mbps
Video streaming delay in 0.83 NA NA 0.4
sec
Web browsing delay in 4.45 NA 2 40 0.6
second
Latency in (msec) 66.66 NA 70 54

5G

Airtel BSNL JIO VIL
Download throughput in NA NA NA NA
Mbps
Upload Throughput in NA NA NA NA
Mbps
Video streaming delay in NA NA NA NA
sec
Web browsing delay in NA NA NA NA
second
Latency in (msec) NA NA NA NA
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Coverage Detalls

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 2= -110dBm. The details are as follows.

62.60
80
80.79
87
98.49
98.01
98.32

Coverage Rate %

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

120

100
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Coverage Details

TSP- Airtel
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Coverage Details

TSP- BSNL
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Coverage Details

TSP- VI
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Coverage Details

TSP- BSNL

87 %

Legend
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Coverage Details

TSP- Airtel

VOoLTE 98.49
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Coverage Details

TSP-J10

VOoLTE 98.01%
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Coverage Details

TSP- VI

VOoLTE 98.32

@ Serving Cell RSRP (dBm) g

B [Min, -110) (516) { 1.68%) 4
B [-110,-90)  (8205) {26.65%)

[-30, -80) (9337) (30.32%) A
B [-80,Max] (12733) (41.35%)

Coverage Details Page 24 of 37




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%.

120

100

80
60
40
20

0

Airtel 2G BSNI 2G VIL2G BSNL3G Airtel VOoLTE lJioVolLTE VILVoLTE
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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 2 95%.

TSP- Airtel

Technology Rx Quality %

.
p £ i
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s
o _
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T %, Sy, S
| EHSIED e g
i A S
o

............ Overall Rx Quality  #Samples % PDF  Legends
............................ (Min, <=2) 5095174 8254
................................. (2,<=3) 336136 545
................................ (3,<=4) 252066 408
................................ (4,<=5) 334231 542
.......................... (5,<=Max) 154799 251
Total 6172406 100
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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 2 95%.
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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 2 95%.

TSP- VI

Technology Rx Quality %

RxQuality

W 5tomMax (1.33%) (198)
M 4to5 [ 1.15%) (172)
W 3tod | 3B69%%) (552)
O 2te3 [ 3.84%) (574)
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Overall Rx Quality # Samples % PDF Legends
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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 2 95%.
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Technology Rx Quality %
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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 usuallv be =2 95%. _
TSP- Airtel

Technology Rx Quality %

VoLTE 90.70

......................... Overall SINR  #Samples  %PDF  Legends
.............................. (Min,<=0) 1177904 930
.................................. 0<=) 2770440 2186
o B<=10 3929761 31.02
o<1y 2613143 2063
............................ (15, <=Max) 2177205 1719

Total 12668453 100 |
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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 usuallv be 2 95%.

TSP-JIO

Technology Rx Quality %

VoLTE 78.98%

......................... Overall SINR  #Samples  %PDF  Legends
.............................. (Min,<=0) 9399  21.01%
.................................. 0<% 12160 27.20%
B9 8249 18.45%
. QA0<=15 9152 20.47%
............................ (15, <=Max) 5753  12.87%

Total 44713
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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 usuallv be 2 95%.

TSP- VI

Technology Rx Quality %

VoLTE 96.24

@ RS SINR Carrier 1 (dB)
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Technology Details

% of Time Spent on 3G/VoLTE
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Technology Details

TSP-Airtel
Technology % of Time Spent on
3G
VOLTE 100%

Technology Details



Technology Details

TSP- BSNL

Technology % of Time Spent on

3G 94%
VOLTE NA

Legend

o ' CITY_D3_36_EQ10915100230 by ASCE~
““;‘ ® 0t 0 (16271)
$0t0-70 (144089)
90to-80 (120539)
\ /1@ A20t-90 (53426)
A| vJ / | ‘.
> ._-,.\ —“‘.-- |

| CITY_D2_36_EQ10913172244 by ASCF

S Y. s e\ e g 3 4 / ® 0t 0 (147244)
& 4 L AT N 1 A T 80to-70 (225662)
v A | i e s S0to-80 (247118)

b ® -120t0-90 (140207)
k.

Ayt Vel v/ "N | -] CITY_D_3G_EQ1TRAI_sagar_09130 b

® -70to 0 (196005) -
-80to-70 (208049)
) 90080 (215388)

), ® 120t0-90 (52560)

O R
e ] [ _“H y .
j.”

Technology Details



Technology Details

TSP-JIO
Technology % of Time Spent on
3G
VoLTE 100%
Qualcormmn LtedLie ddve Intratreq Meanre &

PCell Band

% Band 3[Y261%5, 32468 )
Band 401 7.38%, 3299
# Band 50 20.01%, 3948 )

Technology Details



Technology Details

TSP- VI
Technology % of Time Spent on
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Dynamic Data Test

TSP- BSNL

Data Statistics - Dynamic data testing
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Dynamic Data Test

TSP-Airtel

Data Statistics - Dynamic data testing

Plot: ftp_download_throughput

I 0t02000 (6460 : 12.97%)

[ 2000 to 5000 (24105 : 48.38%)
5000 to 10000 (14076 : 28.25%)

10000 to 200000 (5181 : 10.40%)
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Dynamic Data Test

TSP-JIO

Data Statistics - Dynamic data testing

40.04%
15416 20.26%
14498 19.05%
15712 20.65%
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Dynamic Data Test

TSP- VI

Data Statistics - Dynamic data testing

@ PDSCH Phy Throughput (kbps) #
B [Min, 2000) (2020) ( 6.62%) ‘
B [2000,6000)  (3660) (11.99%)

[6000, 10000)  (3781) (12.39%)
B (10000, Max]  (21064) (69.01%)
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