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Effective Regulation — Ease of Communication

Operator Assisted Drive Test Report

Bhopal City and nearby Area
01/05/2023 to 03/05/2023

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
Bhopal City and surrounding areas from 9:00 AM to 8:00 PM from
01/05/2023 to 03/05/2023. The drive test covered drive route of
around 402 KMs.

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

J10 VoL TE

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
i All TSPs achieved the benchmark, Except
Good RX Quality %| = 295% | )\ 1in 2G and VoLTE & JIO in 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:
i.  2G — measurement — UE Locked in 2G

i. 3G — measurement — UE in Dual mode (2G and 3G)
iii. 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. 2G — measurement — UE Locked in 2G file size- 500KB

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

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

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

i.  Download- 2G - 500KB ,3G - 20 MB, 4G - 40MB

i. Upload - 2G -100KB ,3G - 5 MB, 4G - 10MB

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

https://www.flipkart.com, https://paytm.com.
iv. 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/
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List of important area covered during the drive test

* Bhopal Main Railway Station

* Rani Kamla Pati Railway Station
* Nadra Bus Stand

- ISBT

» Airport

* New Market

* MP Nagar, Arera Colony, Hoshangabad Road, VIP Road, Kolar Road,
BHEL, JK Road, Piplani ,Sonagiri, Awadpuri, Old City , Minal ,Ayodhya
Bypass, Karond, Nehru Nagar, Link Roads and all major Road and
important area.

Overview Details
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Hotspot Locations

6. Ranikamlapati railway station
Overview Details
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Voice Calls

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

S
Q 25 25 3
IS 2 2 2
nd 1.5 1
— 1 1.5 0 o
© 1 .
SER 05 mirel  BSNL RIL VL
o f—
o Airtel BSNL VIL 0
o) BSNL VIL

2G6

3G VolTE

< 4
S : !
~ 3 3 3
-E 2 :
@ 1 1 0
T 0 | - 0 ] Al BSNL  RIIL vIL
2 Airtel BSNL VIL BSNL
8 2G 20 VolTE
m

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

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/ Network:

Dynamic- Data- Average download throughput

JIo VIL

14

12
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Airtel BSNL

B Average Download throughput- 3G in Mbps

B Average Download throughput-LTE in Mbps

TSP ( For 2G) Airtel BSNL JIO VIL
Average Download throughput- 2G
_ 41.74 152 NA 70.79
in Kbps
Average Download throughput- 3G

NA 3.85 NA NA

In Mbps
Average Download throughput-LTE
in Mbps 10.87 NA 8.55 12.98

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
10 20
s 10
Airtel BSNL Jio VIL 0 - =
Airtel BSNL JIOo VIL

B 3G- Download throughput in Mbps B 3G- Upload Throughput in Mbps

m 4G- Download throughput in Mbps = 4G- Upload Throughput in Mbps

Static- Video streaming delay in sec Static- Web browsing delay in second
3 20
2
1
B 3G-Video streaming delay in sec M 3G- Web browsing delay in second
® 4G-Video streaming delay in sec B 4G- Web browsing delay in second

Static -Latency in (msec)

100
80
60

40
0
Airtel BSNL JIO VIL

B 3G-Latency in (msec) M 4G-Latency in (msec)

Data Summary



City Level Summary- Voice

TSP ( For 2G) Airtel BSNL JIO VIL
Call attempts 490 599 NA 567
Block call rate % 0.61 0 NA 0.35
CSSR % 99.39 100 NA 99.65
Drop call rate % 0.21 0 NA 0.00
Mobility HOSR % 99.51 98.27 NA 96.57
RX Quality % 94.48 96.97 NA 97.83
Average CST Sec 4.35 90 NA 2.39
TSP ( For 3G) Airtel BSNL JIO VIL
Call attempts NA 563 NA NA
Block call rate % NA 0.18 NA NA
CSSR % NA 99.82 NA NA
Drop call rate % NA 0 NA NA
Mobility HOSR % NA 97.57 NA NA
RX Quality % NA 96.05 NA NA
Average CST (Sec) NA NA NA NA
TSP ( For Volte) Airtel BSNL JIO VIL
Call attempts 521 NA 467 535
Block call rate % 0 NA - 0.00
CSSR % 100 NA 99.57 100.00
Drop call rate % 0 NA 0 0.00
Mobility HOSR % 99.77 NA 99.41 98.87
RX Quality % 86.89 NA 89.28 96.04
Average CST(Sec) 0.76 NA 1.44 0.67




S City Level Summary-
umm ary Data Services -Static
TSP ( For 2G) Airtel BSNL JIO VIL
Download throughput in 57.33 175 NA
0.19
Kbps
Upload Throughput in 38.01 114 NA
0.24
Kbps
Web browsing delay in 101.57 37 NA 13
second '
Latency in (msec) 471.70 112 NA 322
TSP ( For 3G) Airtel BSNL JIO VIL
Download throughput in NA 4.12 NA NA
Mbps
Upload Throughput in NA 1.78 NA NA
Mbps
Video streaming delay NA 2 NA NA
in sec
Web browsing delay in NA 13 NA NA
second
Latency in (msec) NA 38 NA NA
TSP ( For LTE) Airtel BSNL JIO VIL
Download throughput in 8.52 NA 12.81
29.95
Mbps
Upload Throughput in 5.88 NA 5.43
4.19
Mbps
Video streaming delay 0.61 NA 0.91 5 35
in sec
Web browsing delay in 2.30 NA 2.45 06
second '
Latency in (msec) 78.73 NA 48 60




Data Services Static
1. Hotspot Location-AIRPORT

City Level Summar

2G
Airtel BSNL JIO VIL
Download throughput in 60 265 NA 0.23
Kbps
Upload Throughput in Kbps 40.53 115 NA 0.28
Web browsing delay in 80.56 23 NA 147
second
Latency in (msec) 587.93 115 NA 205
3G
Airtel BSNL JIO VIL
Download throughput in NA 3.32 NA NA
Mbps
Upload Throughput in NA 1.23 NA NA
Mbps
Video streaming delay in NA 2 NA NA
sec
Web browsing delay in NA 11 NA NA
second
Latency in (msec) NA 85 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 5 41 NA c 67 1277
Mbps
Upload Throughput in 350 NA 479 32
Mbps
Video streaming delay in 0.85 NA 0.56 29
sec
Web browsing delay in 214 NA 5 68 08
second
Latency in (msec) 81.95 NA 52 65
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Data Services Static
2. Hotspot Location- JYOTI SQUARE MP Nagar

City Level Summar

2G
Airtel BSNL JIO VIL
Download throughput in 60.05 145 NA 016
Kbps
Upload Throughput in Kbps 40.42 115 NA 0.19
Web browsing delay in 20.27 35 NA 135
second
Latency in (msec) 395.06 73 NA 419
3G
Airtel BSNL JIO VIL
Download throughput in NA 5.12 NA NA
Mbps
Upload Throughput in NA 1.82 NA NA
Mbps
Video streaming delay in NA 3 NA NA
sec
Web browsing delay in NA 9 NA NA
second
Latency in (msec) NA 53 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 11.93 NA 1590 30.94
Mbps
Upload Throughput in 7 43 NA 4.59 59
Mbps
Video streaming delay in 0.52 NA 0.92 546
sec
Web browsing delay in 5 37 NA 539 06
second
Latency in (msec) 75.88 NA 50 60
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Data Services Static
3. Hotspot Location-BHOPAL RAILWAY STATION

City Level Summar

2G
Airtel BSNL JIO VIL
Download throughput in 58.01 173 NA 014
Kbps
Upload Throughput in Kbps 34.50 125 NA 0.31
Web browsing delay in 175.99 42 NA 117
second
Latency in (msec) 502.66 108 NA 181
3G
Airtel BSNL JIO VIL
Download throughput in NA 3.79 NA NA
Mbps
Upload Throughput in NA 1.27 NA NA
Mbps
Video streaming delay in NA 3.12 NA NA
sec
Web browsing delay in NA 31 NA NA
second
Latency in (msec) NA 74 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 901 NA 10.37 16.9
Mbps
Upload Throughput in 5.68 NA 471 5 85
Mbps
Video streaming delay in 0.52 NA 113 217
sec
Web browsing delay in 226 NA 5 938 06
second
Latency in (msec) 72.97 NA 43 61
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Data Services Static
4. Hotspot Location-ISBT

City Level Summar

2G
Airtel BSNL JIO VIL
Download throughput in 52 87 936 NA 0.22
Kbps
Upload Throughput in Kbps 35.67 128 NA 0.20
Web browsing delay in 124.13 24 NA 113
second
Latency in (msec) 400.06 98 NA 253
3G
Airtel BSNL JIO VIL
Download throughput in NA 4.64 NA NA
Mbps
Upload Throughput in NA 1.43 NA NA
Mbps
Video streaming delay in NA 5 NA NA
sec
Web browsing delay in NA 29 NA NA
second
Latency in (msec) NA 59 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 8.03 NA 193 40.2
Mbps
Upload Throughput in 5.71 NA 10.21 6.67
Mbps
Video streaming delay in 0.52 NA 0.83 214
sec
Web browsing delay in 5 95 NA 559 06
second
Latency in (msec) 89.55 NA 48 60

14




Data Services Static

City Level Summar

5. Hotspot Location- Rani Kamlapati Railway Station

2G
Airtel BSNL JIO VIL
Download throughput in 62.16 995 NA 0.12
Kbps
Upload Throughput in Kbps 43.13 121 NA 0.12
Web browsing delay in 94.78 79 NA 13
second
Latency in (msec) 408.27 117 NA 229
3G
Airtel BSNL JIO VIL
Download throughput in NA 4.92 NA NA
Mbps
Upload Throughput in NA 1.82 NA NA
Mbps
Video streaming delay in NA 3 NA NA
sec
Web browsing delay in NA 29 NA NA
second
Latency in (msec) NA 57 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 2 40 NA 12.79 23.94
Mbps
Upload Throughput in 851 NA 3.89 6.08
Mbps
Video streaming delay in 0.79 NA 1.08 5 39
sec
Web browsing delay in 317 NA 5 46 06
second
Latency in (msec) 86.86 NA 51 53
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Data Services Static
6. Hotspot Location-NEW MARKET(Near Hanuman Mandir)

City Level Summar

2G
Airtel BSNL JIO VIL
Download throughput in 50.89 196 NA 0.27
Kbps
Upload Throughput in Kbps 22.58 117 NA 0.34
Web browsing delay in 5424 67 NA 197
second
Latency in (msec) 535.72 132 NA 647
3G
Airtel BSNL JIO VIL
Download throughput in NA 3.92 NA NA
Mbps
Upload Throughput in NA 1.32 NA NA
Mbps
Video streaming delay in NA 4 NA NA
sec
Web browsing delay in NA 34 NA NA
second
Latency in (msec) NA 73 NA NA
LTE
Airtel BSNL JIO VIL
Download throughput in 938 NA 12 85 55 62
Mbps
Upload Throughput in 3.48 NA 4.48 256
Mbps
Video streaming delay in 0.47 NA 0.96 213
sec
Web browsing delay in 0.94 NA 5 48 05
second
Latency in (msec) 65.18 NA 49 60
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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.

81.76
93.55
85.3
90.96
NA
99.85
99.43
99.86

Coverage Rate %

Airtel 2G BSNI 2G VIL 2G BSNL 3G VIL 3G Airtel Jio VolLTE VIL VolLTE
VolTE

120

100

8

o

6

=]

4

o

2
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Coverage Details



Coverage Detalls

TSP-Airtel

81.76

Coverage Details



Coverage Detalls

TSP- BSNL

Technology Coverage %
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Coverage Detalls

TSP - VI

85.3%

@ RxLevSub (dBm) - .Server

B [Min,-95) (638) (2.12%)
[-95, -85) (3786) (12.58%)

B [-85 -75) (8148) (27.07%)

B [-75 Max] (17523)(58.23%)

Coverage Details



Coverage Detalls

TSP- BSNL

Technology Coverage %

90.96
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Coverage Detalils

TSP- Airtel

99.85

Coverage Detalils Page 22of 37




Coverage Detalils

TSP-JIO

VOLTE 99.43%
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Coverage Detalils

TSP- VI

VOoLTE 99.86%
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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 = 95%.

94.48

96.97

97.83

96.05

NA

86.89

89.28

96.04
120
100
80
60
40
20

Airtel 2G BSNI 2G VIL2G  BSNL3G  VIL3G Airtel  Jio VoLTE VILVoLTE
VolLTE
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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 %

Overall Rx Quality # Samples  %PDF Legends
............................ (M|n<:2)4521264
ey awm o

(3, <=4) 209939

(4, <=5) ' 351552 '
.......................... (5<:Max)309896
..................................... B e

Quiality Details




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- BSNL

Technology Rx Quality %

96.97

& Legend Designer for MIPTsite,...M...

_2G0501102016 by RXQUAL_SUB
@ 5102 (72615
@ 2t 5 (38030) /
2t 4 (75996)

@1 to 2 (2440144)
_2G_DAY20502111058 by RXQUAL_SUB
@ 5t 20 (47992)
c 4 @2t 5 (22543)

purilP 210 4 (53578)
Peep“aga’”’ " @-1to 2 (1325651)
_2G_DAY30503105132 by RXQUAL_SUB
@ 51t 20 (60923)
@1t 5 (37911)

]

2t0 4 (86293) il
®-1t 2 (1759602) |
< I »

100% = U S

53
gagardEstate
p
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Overall Rx Quality =~ #Samples = % PDF  Legends
............................ (Min, <=2) 5525397 9176 |
................................. (2,<=4) 215867 = 358
................................ (4,<=5) 98484 163
.......................... 6,<=Max) 181530 3014
Total 6021278 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%.

TSP- VI

97.83%

Technology Rx Quality %

@ RxQual Sub

B [Min,3) (22143) (86.67::)

B s G (o \

B [56) (438) (1.71%)

B (6 Max] (553) (2.16%)
............ Overall Rx Quality ~ #Samples  %PDF  Legends
............................ (Min,<=2) 22143 86.67%
................................. 2,<=3) ... ... 163 639%
................................ @,<=4 . 784  307%
................................ 4,<=5) . 438 171%
.......................... (5,<=Max) 583  216%

Total 25550 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%.

TSP- BSNL

Technology Rx Quality %

96.05

& Legend Designer for MIPTsite,..,MIPTcel...

_3G_EXPORT0501102016 by ASCPICHEcNo_1
@® 9to 0 (384906)
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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 = 95%.

TSP-.Airtel

Technology Rx Quality %

VoLTE 86.89

Overall SINR ~ # Samples Legends
.............................. e
(o< 7218080 7373
<=0 725837 741
. @o<s15 355261 362
............................ (15,<=Max) 207087 211

Total | |

Quiality Details



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 = 95%.

TSP-JIO

Technology Rx Quality %

VoLTE 89.28%

Overall SINR

Quality Details



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 96.04

PAR\&;:CIYg}?»é DAK P —
= = CHOPDA KALA;:::::_::
BARK_HEK_):;;;’
Bo’;pAR
} s o : {l
BA s_z_glel Upper Lake <3 50 L0 S C;_'_'ﬁ_'i‘f_fl__-_
= LAKHAPUR
BANS
ROLU KMHED! '!"I
@ RS SINR Carrier 1 (dB)
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Technology Details

% of Time Spent on 3G/VolTE
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20

BSNL 3G VIL 3G Airtel VolLTE Jio VolTE VIL VolLTE

Technology Details



Technology Details

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




Technology Details

TSP-BSNL

Technology % of Time Spent on

3G 89.2%
VOLTE
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Technology Details

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

PCell Band

Band 3 (24367, 13352 )
# Band 4065125, 3740
% Band 5[ 63.53%, 37611

(Jualcormn LiedLtef dv Intratreq Meanre

Technology Details




Technology Details

TSP- VI

Technology % of Time Spent on
3G Na
VOLTE 100%
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@ Serving Cell RSRP (dBm)

B [Min, -110) {69) (0.21%)

B [-110,-20)
[-20, -80)

B [-80, Max]

({3954) (11.97%)
(8402) (25.43%)
(20614) (62.39%)

Technology Details



Dynamic Data Test

TSP- Airtel

Data Statistics - Dynamic data testing
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Dynamic Data Test

TSP-BSNL

Data Statistics - Dynamic data testing

152 Kbps
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Dynamic Data Test

TSP- VI

Data Statistics - Dynamic data testing

70.79 kbps

[ —

@ RLC Throughput (kbps):DL
B [Min, 100)  (19910) (74.03%)
B [100,150) ({5112} (19.01%)

[150,200)  (1623) {6.04%)
B [200,Max]  (248) {0.92%)

74.03%
19.01%
6.04%
0.92%

Dynamic Data Test Details




Dynamic Data Test

TSP- BSNL

Data Statistics - Dynamic data testing

3.85 Mbps
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Dynamic Data Test

TSP- Airtel

Data Statistics - Dynamic data testing

Dynamic Data Test Details



Dynamic Data Test

TSP-JIO

Data Statistics - Dynamic data testing

48.28%

21.45%
18.45%
11.82%

Dynamic Data Test Details



Dynamic Data Test

TSP- VI

Data Statistics - Dynamic data testing

12.98%

@ POSCH Phy Throughput (kbps)
B [Min, 2) [2074) { 6.83%)
B [256) (711} (2.37%)

[6, 10} (363) { 1.21%)
B [10, Max] (26792) (89.49%)

6.93%

2.37%

1.21%
89.49%
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