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1. Introduction

TRAI Act, 1997 mandates the Authority to ensure the services delivered
through various telecommunications networks meet the required quality
standards prescribed, to protect the interest of the consumers of
telecommunication services. TRAI is also responsible for conducting the
periodical audit of such services provided by the service providers so as to
protect the interests of the consumers of telecommunications services.

Accordingly, TRAI has engaged M/s RedMango Analytics Pvt. Ltd. to
undertake assessment of Quality of Service of mobile service through
Independent Drive Test (IDT).

In IDT, the performance of all service providers providing service in a
Licensed Service Area (LSA) through various technologies (like 2G/ 3G/
4G/ 5G) for voice and data are measured by conducting drive test. The
drive test routes are finalised based on various objective criteria like
reported network performance, consumer complaints etc. Methodology
adopted for conducting IDT is elaborated in APPENDIX-I.

2. Executive Summary (LSA)

2.1 Drive test details

This report covers the findings of the IDT undertaken in Delhi License Service
Area (LSA) during the month of July-2026 under the supervision of TRAI
Regional Office (RO) Delhi. Details of route/area covered during the IDT are as
given below:

s Tvpe of Distance
) Drive test route yp covered From date To date
No route
(KMs)
The Food Street -
1 | Food Court -Yamuna |, L 16-Jul-2026 | 16-Jul-2026
Expressway- Location

Vrindavan Cut

Delhi to Agra via

Highway 183.4 16-Jul-2026 16-Jul-2026
Yamuna Expressway

3 Agra to Delhi Railway 188.0 17-Jul-2026 17-Jul-2026

Table-1: Drive test summary.



2.2 Drive test routes

The map provides overview of drive test routes indicating, hotspot test, highway
and railway drive route as per the legends shown on the map.
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Figure-1: Drive test routes

2.3 Summary of areas covered

a) Hotspot
1. The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut

b) Highway- Delhi to Agra via Yamuna Expressway passing through Dankaur, Jewar,
Tappal, Surir, Javara, Baldeo, Khandauli, Kuberpur etc.

c¢) Railway- Agra to Delhi passing through Raja Ki Mandi Jn, Mathura Jn, Chata, Kosi

Kalan, Palwal, Ballabhgarh, Faridabad etc.

2.4 Telecom service providers detected frequency bands
Technologies covered during the IDT and frequency bands in use are summarised in

table below:

S.no. | Name of TSP Technology | Frequency Bands (In MHz)
1 Bharti Airtel Ltd. 2G 900,1800

2 Bharti Airtel Ltd. 4G 850,900,1800,2100,2300
3 Bharti Airtel Ltd. 5G 3500

4 BSNL 2G 900

5 BSNL 3G 2100

6 BSNL 4G 700,2100,2500

7 Reliance JIO Infocomm Ltd. | 4G 850,1800,2300

8 Reliance JIO Infocomm Ltd. | 5G 700,3500

9 Vodafone Idea Ltd. 2G 900,1800

10 Vodafone Idea Ltd. 4G 900,1800,2100,2500

11 Vodafone Idea Ltd. 5G 3500

Table-2: Telecom service provider (TSP) covered in IDT



2.5 Key finding of Independent Drive Test

1. Drive Test Route: The overall mobile network performance on Delhi to Agra via Yamuna
Expressway highway route (Delhi LSA) for the key parameters has been summarised below:

a) Coverage Gap - The signal strength observed during voice testing on the drive test route in
auto-selection mode (5G/4G/3G/2G). (refer figure- 28 to 31)

Parameter AIRTEL BSNL RJIL VIL
Total Number of Samples captured on Drive test route 13960 12619 | 13268 | 13327
Number of Samples having poor signal strength 180 4876 145 44
Number of Samples having limited service (No Coverage) 0 206 0 0
b) Dropped Calls - The TSP-wise details of dropped calls in auto selection mode
(5G/4G/3G/2G). (refer figure-16 & 18)
Parameter AIRTEL BSNL RJIIL VIL
Number of successful Calls Established 65 68 66 66
Number of dropped Calls 2 16 1 0

c) Call Silence Instance - The TSP-wise details of Call silence instance in Auto-selection mode
(5G/4G). (refer figure- 19 to 21)

Parameter AIRTEL BSNL RJIIL VIL
Call Established (within service provider network) 63 57 68 68
Number of silences calls for >3 Sec 8 1 0 6
Total number of silence instances for >3 Sec 16 2 0 18

d) Packet loss rate Downlink & Uplink- The TSP-wise details of p
& uplink for Auto-selection mode (5G/4G).

acket loss rate in downlink

Parameter AIRTEL BSNL RJIIL VIL
Call Established (within service provider network) 63 57 68 68
Packet loss Rate Downlink % 1.70 5.43 1.89 1.66
Packet loss Rate Uplink % 2.14 3.66 1.74 0.81

e) Data Download and Upload Throughput:

i) Data Download throughput: The TSP-wise details of Average Download (DL) throughput
against declared typical DL Throughput for month, in Auto-selection mode (5G/4G/3G/2G). (refer

figure- 33 to 36)

Parameter Measured AIRTEL BSNL RJIIL VIL
in (upto 5G) | (upto 4G) | (upto 5G) | (upto 5G)
Typical Download Throughput .
declared by TSP (Mbits/s) 18.00 8.00 15.00 15.00
Average Download
Throughput measured during (Mbits/s) 135.33 8.10 213.68 46.48
IDT

ii) Data Upload throughput: The TSP-wise details of Average Upload (UL) throughput against
declared typical UL Throughput for month, in Auto-selection mode (5G/4G/3G/2G). (refer figure-

37 to 40)
Parameter Measured AIRTEL BSNL RJIIL VIL
in (upto 5G) | (upto 4G) | (upto 5G) | (upto 5G)
Typical Upload Throughput .
declared by TSP (Mbits/s) 8.00 1.00 7.00 8.00
Average Upload Throughput .
measured during IDT (Mbits/s) 17.62 3.38 20.62 13.70




2. Drive Test Route: The overall mobile network performance on Agra to Delhi railway route
(Delhi LSA) for the key parameters has been summarised below:

a) Coverage Gap - The signal strength observed during voice testing on the drive test route
in auto-selection mode (5G/4G/3G/2G). (refer figure- 57 to 60)

Parameter AIRTEL BSNL RJIL VIL
Total Number of Samples captured on Drive test route 11709 10895 | 11697 | 11728
Number of Samples having poor signal strength 326 5264 286 224
Number of Samples having limited service (No Coverage) 0 347 0 0
b) Dropped Calls - The TSP-wise details of dropped calls in auto selection mode
(5G/4G/3G/2G). (refer figure- 49 to 51)
Parameter AIRTEL | BSNL | RJIL | VIL
Number of successful Calls Established 60 60 63 62
Number of dropped Calls 0 12 3 2

c) Data Download and Upload Throughput:

i) Data Download throughput: The TSP-wise details of Average Download (DL) throughput
against declared typical DL Throughput for month, in Auto-selection mode (5G/4G/3G/2G). (refer

figure- 62 to 65)

Parameter Measured AIRTEL BSNL RJIIL VIL
in (upto 5G) | (upto 4G) | (upto 5G) | (upto 5G)
Typical Download Throughput .
declared by TSP (Mbits/s) 18.00 8.00 15.00 15.00
Average Download
Throughput measured during (Mbits/s) 44.23 9.99 82.68 47.48
IDT

ii) Data Upload throughput: The TSP-wise details of Average Upload (UL) throughput against
declared typical UL Throughput for month, in Auto-selection mode (5G/4G/3G/2G). (refer figure-

66 to 69)
Parameter Measured AIRTEL BSNL RJIIL VIL
in (upto 5G) | (upto 4G) | (upto 5G) | (upto 5G)
Typical Upload Throughput .
declared by TSP (Mbits/s) 8.00 1.00 7.00 8.00
Average Upload Throughput .
measured during IDT (Mbits/s) 13.32 5.07 10.14 12.31




QoS Performance Analysis-

Delhi LSA



3. QoS performance analysis-LSA level
3.1 Overview

This section provides summary of overall QoS performance of the telecom
service provider’s network in the LSA by aggregating the results of drive tests

conducted in the Delhi LSA during the month of July-2026 covering hotspot test,
highway and railway drive. (Refer Table-1)

3.2 Voice performance

(a) Voice Call Performance in 3G/2G network mode only: 3G/2G network
mode testing has been done to reflect experience for respective users as

they have only 3G/2G compatible handsets.

Service Provider
Parameters 3G/ 2G network mode only
AIRTEL BSNL VIL
Call Attempts 70 85 65
Call Setup Success Rate % 81.43 78.82 100.00
Drop Call Rate % 1.75 10.45 1.54
Call Setup Time-Average (Second) 8.84 3.79 5.62
Handover Success Rate % 95.88 98.99 97.40
Table-3: Summary of voice call performance in 3G/2G network mode only.
Call Setup Success Rate % Drop Call Rate %
100.00% 100.00% 12.00% y
80.00% S143% 78.82% 10.00% Sl
60.00% 800%
6.00%
40.00% 1.00%
20.00% 2.00% 1.75% 1.54%
0.00% 0.00% - -

AIRTEL BSNL

3G/2G network mode only

VIL

AIRTEL

BSNL

3G/2G network mode only

Figure-2: Call setup success rate and drop call rate performance.

VIL

Number of unique cell Id’s covered in Voice test- Technology wise

Service Provider
Technology 3G/ 2G network mode only
AIRTEL BSNL VIL
3G NA 24 NA
2G 188 65 123

Table-4: Technology wise number of network cell Id’s latched during drive test.

Note-

e RIIL does not have 3G/2G network.
e NA- Service provider doesn't provide services in respective technology.




(b) Voice Call Performance in auto network selection mode
(5G/4G/3G/2G)

Service Provider
Parameters Auto-selection mode (5G/4G/3G/2G)

AIRTEL BSNL RJIL VIL
Call Attempts 135 173 139 138
Call Setup Success Rate % 100.00 78.61 100.00 100.00
Drop Call Rate % 1.48 23.53 2.88 1.45
Call Setup Time-Average (Second) 12.30 3.76 1.06 1.49
Handover Success Rate % 99.81 97.43 99.87 99.80

Table-5: Summary of voice call performance in network auto-selection mode.

Call Setup Success Rate % Drop Call Rate %

100.00% 100.00% 100.00%

100.00% 25.00% 23.53%
80.00% 7861% 20.00%
60.00% 15.00%
40.00% 10.00%
20.00% 5.00% Lasg% 2.88% 145%
0.00% 0.00% _— [ | —

AIRTEL BSNL RIL VIL AIRTEL BSNL RIL ViL

Auto-selection mode (5G/4G/3G/2G) Auto-selection mode (5G/4G/3G/2G)

Figure-3: Performance for call setup success rate and drop call rate.

Service Provider
Parameter Mobile-to-Mobile
5G/4G - Open Mode)
AIRTEL BSNL RJIL VIL
?:vliLE?:ZZI::?czdprovider Network) 63 >7 68 68
Number of silences call for >4 Sec 4 0 0 5
Silence Call Rate % 6.35 0.00 0.00 7.35
Number of silence instances for >4 Sec 6 0 0 12
Number of silence instances for >3 Sec 16 2 0 18
Number of silence instances for >2 sec 24 3 5 35
RTP Jitter (4G & 5G) in ms 4.83 6.57 16.98 14.86
Packet loss Rate Downlink % 1.70 5.43 1.89 1.66
Packet loss Rate Uplink % 2.14 3.66 1.74 0.81

Table-6: Summary of silence instances & packet loss rate for mobile to mobile calls.

Number of unique cell Id’s covered in Voice test- Technology wise

Service Provider
Technology Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
5G 0 NA 490 0
4G 1174 195 685 793
3G NA 48 NA NA
2G 0 99 NA 5

Table-7: Technology wise number of network cell Id’s latched during drive test.

Note-
e NA- Service provider doesn't provide services in respective technology.
e 0- No cell Id’s were found in respective technology.




(c) Mean Opinion Score (MOS) performance for speech quality:
Mean opinion score indicates quality of speech observed during the drive test
across different technologies. This parameter has been calculated for mobile-
to-mobile calls made within same operator network in auto mode
(5G/4G/3G/2G). As per ITU-T Recommendation P.863.1, MOS values means:
5-Excellent, 4-Good, 3-Fair, 2-Poor, 1-Bad.

Service Provider
Speech Quality (MOS) distribution

AIRTEL BSNL RJIL VIL
Total Number of MOS Samples for calls table-6 796 601 840 844
Speech Quality (Average MOS) 3.87 2.93 4.35 4.26
Number of samples with MOS >=4 to <5 (Excellent) 590 138 700 676
Number of samples with MOS >=3 to <4 (Good) 150 150 68 95
Number of samples with MOS >=2 to <3 (Fair) 25 218 36 42
Number of samples with MOS >=1 to <2 (Poor) 31 95 36 31
%age of samples with MOS >=4 to <5 (Excellent) 74.12% | 22.96% | 83.33% | 80.09%
%age of samples with MOS >=3 to <4 (Good) 18.84% | 24.96% | 8.10% | 11.26%
%age of samples with MOS >=2 to <3 (Fair) 3.14% 36.27% | 4.29% 4.98%
%age of samples with MOS >=1 to <2 (Poor) 3.89% 15.81% | 4.29% 3.67%

Table-8: Summary of speech quality (MOS) samples.

Speech Quality (MOS) Distrib\oution

0,

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%

80.09%

74.12%
83.33

H Poor

H Fair

36.27%

24.96%

B 206

Good

18.84%
15.81%
11.26%

o v B o
RO X X oS X M Excellent
2000% 8§ AP s 9
10.00% ® o . § < w <
0.00% — — LR | — BN
AIRTEL BSNL RIIL VIL

Auto-selection mode (5G/4G/3G/2G)

Figure- 4: Distribution of samples in MOS range.
3.3 Data performance
(a) Data Parameters (Auto-selection mode- 5G/4G/3G/2G)

Service Provider

Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL | RJIL | VIL
Average 96.59 9.05 | 160.30 | 47.33
D°W“'?;‘I’)i1h/r°;‘9hp“t 80th Percentile | 166.04 15.74 | 286.13 | 88.18
/s 20th Percentile | 18.46 2.23 17.14 | 10.86
Average 15.68 4.21 16.11 | 12.93
Up'°?‘:,|;i'::;‘;§’hp“t 80th Percentile 24.68 6.72 24.54 | 19.44
20th Percentile 3.58 0.28 2.61 4,26
Latency (ms) 50th Percentile 48.24 28.88 22.39 32.79

Table-9: Summary of data performance in network auto-selection mode.
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Figure- 5: Download and Upload throughput
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Number of unique cell Id’s covered in Data test- Technology wise

Service Provider
Technology Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
5G 0 NA 769 0
4G 1221 231 89 796
3G NA 87 NA NA
2G 9 20 NA 2

Table-10: Technology wise number of network cell Id’s latched during drive test.

Note-

NA- Service provider doesn't provide services in respective technology.
0- No cell Id’s were found in respective technology.
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4. Detailed QoS performance analysis

4.1 Overview

This section covers analysis on performance of various categories of drives like
hotspots, highway and railway drive for all telecom service providers, the results
of drive tests conducted are shown individually for respective areas/locations.

4.2 Hotspots

Hotspot testing has been conducted on 16 July 2026. One location has been
tested at The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut.
(Refer Table-1)
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Figure-6: Hotspot location

4.2.2 Hotspot covered

1. The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut

4.2.3 Voice performance

Overall Voice Performance
Service Provider
Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIIL VIL
Call Attempt 10 10 10 10
Call Setup Success Rate % 100.00 80.00 100.00 100.00
Drop Call Rate % 0.00 50.00 0.00 0.00
Call Setup Time-Average (Second) 21.07 6.95 0.60 1.35

Table-11: Overall summary of voice call performance in network auto-selection mode (5G/4G/3G/2G).



The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut

Service Provider
Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
Call Attempt 10 10 10 10
Call Setup Success Rate % 100.00 80.00 100.00 100.00
Drop Call Rate % 0.00 50.00 0.00 0.00
Call Setup Time-Average (Second) 21.07 6.95 0.60 1.35

Table-12: Summary of voice call performance in network auto-selection mode(5G/4G/3G/2G).

4.2.4 Data performance (Auto-selection mode

5G/4G/3G/2G)
Overall Data Performance
Service Provider
Parameters Auto-selection mode
(5G/4G/3G/2G)

AIRTEL BSNL RJIIL VIL
Download Throughput Average (Mbits/s) 176.20 - 418.08 65.02
Download Throughput 80th Percentile (Mbit/s) 208.06 - 507.51 89.72
Download Throughput 20th Percentile (Mbit/s) 136.02 - 337.21 41.28
Download Session Setup Success Rate % 100.00 0.00 100.00 | 100.00
Upload Throughput Average (Mbits/s) 14.05 0.76 29.92 7.63
Upload Throughput 80th Percentile (Mbit/s) 17.00 0.76 34.22 9.51
Upload Throughput 20th Percentile (Mbit/s) 10.39 0.76 25.49 4.93
Upload Session Setup Success Rate % 100.00 20.00 | 100.00 | 100.00
Web Browsing Delay (Second) 2.64 - 2.53 4.98
Youtube Initial Buffer Delay (Second) 0.88 - 0.66 0.99
Latency (ms) - 50th Percentile 48.96 - 20.33 30.38
Jitter (ms) 7.21 - 4.45 38.90
Packet Loss Rate% 0.30 100.00 0.00 0.20
Packet Loss Rate- 90th percentile 0.38 100.00 0.00 0.20

Table-13: Overall Summary of Data performance in network auto-selection

(5G/4G/3G/2G).

mode

Note- “-"Respective tests were failed.

The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut

Service Provider
Parameters Auto-Selection Mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
Download Throughput Average (Mbits/s) 176.20 - 418.08 65.02
Download Session Setup Success Rate % 100.00 0.00 100.00 100.00
Upload Throughput Average (Mbits/s) 14.05 0.76 29.92 7.63
Upload Session Setup Success Rate % 100.00 20.00 100.00 100.00
Web Browsing Delay (Second) 2.64 - 2.53 4.98
Youtube Initial Buffer Delay (Second) 0.88 - 0.66 0.99
Latency (ms) - 50th Percentile 48.96 - 20.33 30.38
Jitter (ms) 7.21 - 4.45 38.90
Packet Loss Rate% 0.30 100.00 0.00 0.20

Table-14: Summary of Data performance in network auto-selection mode (5G/4G/3G/2G).

Note- “-"Respective tests were failed.




4.2.5 Data performance (5G Only & 4G Only Download &
Upload Speed)

Overall Data Performance
Service Provider
Parameters
AIRTEL BSNL RJIIL VIL

56 Download Throughput Average (Mbits/s) 159.82 - 396.36 -

Upload Throughput Average (Mbits/s) 24.58 - 29.82 -
4G Download Throughput Average (Mbits/s) 14.38 0.38 105.14 57.82

Upload Throughput Average (Mbits/s) 9.92 1.23 27.49 7.49

Table-15: Overall Summary of 5G only & 4G only data download & upload speed.

Note- “-"Respective technology was not observed during the test.

The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut

Service Provider
Parameters
AIRTEL BSNL RJIIL VIL
- Download Throughput Average (Mbits/s) 159.82 - 396.36 -
Upload Throughput Average (Mbits/s) 24.58 - 29.82 -
4G Download Throughput Average (Mbits/s) 14.38 0.38 105.14 57.82
Upload Throughput Average (Mbits/s) 9.92 1.23 27.49 7.49

Table-16: Overall Summary of 5G only & 4G only data download & upload speed.

Note- "-"Respective technology was not observed during the test.




4.3 Highway

Drive test has been conducted on 16" July 2026 covering one Highway route.

(Refer table-1)
4.3.1 Drive test route
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Figure-7: Drive test route Highway.

4.3.2 Routes Covered

Delhi to Agra via Yamuna Expressway passing through Dankaur, Jewar, Tappal, Surir,
Javara, Baldeo, Khandauli, Kuberpur etc.

4.3.3 Voice performance

(a) Voice Call Performance in 3G/ 2G network mode only: 3G/2G network
mode testing has been done to reflect the experience for respective users as
they have only 3G/2G compatible handsets.

Service Provider

Parameters 3G/ 2G network mode only
AIRTEL BSNL VIL
Call Attempts 70 85 65
Call Setup Success Rate % 81.43 78.82 100.00
Drop Call Rate % 1.75 10.45 1.54
Call Setup Time-Average (Second) 8.84 3.79 5.62
Handover Success Rate % 95.88 98.99 97.40

Table-17: Summary of voice call performance in 3G/2G network mode only.
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Figure-8: Performance for call setup success rate.
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Figure-9: Performance for drop call rate.

Network Technology: This section represents time spent on various network

technologies.

100.00%

VIL

1.54%

VIL

Service Provider

Technology AIRTEL BSNL VIL
3G NA 31.76% NA
2G 99.91% 65.83% 99.66%
Limited Service 0.09% 2.41% 0.34%

Table-18: Time spent on technology during drive test 3G/2G network mode only.
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Figure-10: Serving technology plots 3G/2G network mode - AIRTEL.
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Figure-12: Serving technology plots 3G/2G network mode - VIL.

(c) Network Signal Strength Distribution: The following chart represents
signal strength distribution for 3G/2G network mode only. (Refer figure-75, 76
& 77 for map view)

Signal Strength Distribution (dBm)
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Figure-13: Signal strength distribution 3G/2G network mode only.

Observations:
e Airtel has 56% of samples falling in the excellent signal strength category.
e BSNL has 5% of samples falling in the excellent signal strength category.
e VIL has 34% of samples falling in the excellent signal strength category.



(d) Voice Call Performance in auto network selection mode
(5G/4G/3G/2G)
Service Provider
Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
Call Attempts 65 87 66 66
Call Setup Success Rate % 100.00 78.16 100.00 100.00
Drop Call Rate % 3.08 23.53 1.52 0.00
Call Setup Time Average (Second) 21.09 3.23 0.64 1.36
Handover Success Rate % 99.88 94.31 99.92 99.83

Table-19: Summary of voice call performance in network auto-selection mode.

Call Setup Success Rate %
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40.00%
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Figure-14: Performance for call setup success rate.

Drop Call Rate %
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Figure-15: Performance for drop call rate.
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Figure-16: Drop call locations in auto-selection mode (5G/4G/3G/2G) voice - Airtel
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Figure-17: Drop call locations
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Figure-18: Drop call locations in auto-selection mode (5G/4G/3G/2G) voice — RIIL.

Service Provider
Parameter Mobile-to-Mobile
(5G/4G - Open Mode)
AIRTEL | BSNL RJIL VIL
Call Established
(within service provider Network) 63 >/ 68 68
Number of silence call for >4 Sec 4 0 0 5
Silence Call Rate % 6.35 0.00 0.00 7.35
Number of silence instances for >4 Sec 6 0 0 12
Number of silence instances for >3 Sec 16 2 0 18
Number of silence instances for >2 sec 24 3 5 35
RTP Jitter (4G & 5G) in ms 4.83 6.57 16.98 14.86
Packet loss Rate Downlink % 1.70 5.43 1.89 1.66
Packet loss Rate Uplink % 2.14 3.66 1.74 0.81

Table-20: Summary of silence instances & packet loss rate for mobile to mobile call.
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instances for >3 Sec Mobile-to-Mobile (5G/4G-Open Mode) - BSNL.

Figure-20: Number of silence
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Figure-21: Number of silence instances for >3 Sec Mobile-to-Mobile (5G/4G-Open Mode) - VIL.

(e) Mean Opinion Score (MOS) performance for speech quality:

Mean opinion score indicate quality of speech observed during the drive test
across different technologies. This parameter has been calculated for mobile to
mobile calls made within same operator network in auto mode (5G/4G/3G/2G).
As per ITU-T Recommendation P.863.1, MOS values means: 5-Excellent, 4-

Good, 3-Fair, 2-Poor, 1-Bad.

Service Provider
Speech Quality (MOS) distribution

AIRTEL BSNL RIIL VIL
Total Number of MOS Samples for calls in table-20 796 601 840 844
Speech Quality (Average MOS) 3.87 2.93 4.35 4.26
Number of samples with MOS >=4 to <5 (Excellent) 590 138 700 676
Number of samples with MOS >=3 to <4 (Good) 150 150 68 95
Number of samples with MOS >=2 to <3 (Fair) 25 218 36 42
Number of samples with MOS >=1 to <2 (Poor) 31 95 36 31
% age of samples with MOS >=4 to <5 (Excellent) 74.12% | 22.96% | 83.33% | 80.09%
%age of samples with MOS >=3 to <4 (Good) 18.84% | 24.96% | 8.10% | 11.26%
%age of samples with MOS >=2 to <3 (Fair) 3.14% | 36.27% | 4.29% 4.98%
%age of samples with MOS >=1 to <2 (Poor) 3.89% | 15.81% | 4.29% 3.67%

Table-21: Summary of speech quality (MOS) samples.
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Figure-22: Distribution of samples in MOS range.
(f) Network Technology: This section represents time spent on various
network technologies.

Service Provider
Technology
AIRTEL BSNL RJIL VIL
5G 0.99% NA 67.95% 0.22%
4G 99.01% 38.49% 32.05% 99.78%
3G NA 26.11% NA NA
2G 0.00% 33.81% NA 0.00%
Limited Service 0.00% 1.59% 0.00% 0.00%
Table-22: Time spent on technology during drive test in auto-selection mode (5G/4G/3G/2G) voice.
Note-
¢ NA- Service provider doesn't provide services in respective technology.
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Figure-23: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voice - AIRTEL.
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Figure-24: Serving technology plots in auto-selection

mode (5G/4G/3G/2G) voice
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Figure-25: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voice - RJIL.

26



uuuu o —
VIL - s : »
Y Greater Noida
Gurugraim aex
oy Rt e )
asew deardh Faridabad Bulandshahr oo
weEans e getaupe
Mt Kun| I o] nupshiahar
Gk s Ohoy R % e
aodi o
i =
“ =)
Skl Shik au.
A | A A R ) abrals
e ks S Anadgarh o
s favat "_—! 3 Dibaj
" - Darpur T34 N .v:un
" »J':‘_ bt -
Palwal i Ram
Mandkola Taaa o
RIETY A ~
L "o, Chhat,
¥k o
: anler
i
Gabha
athin stilend e £
<t e e
B
1o Ha faraft
g ek Chvarrs
{a‘n o ath & Rafatpur
- Pnangwan 8 Hodal o T
= L Goiag Res wesa
=. Punihas
Saxras T = 4
asa | orda 7 o
it e ¥
.
ora. Kosi
T u
8 F
hhots s
Pahari \"p Il Sasni v‘“y'm‘n.;
s’y s
paigarh K i 5308
¥ I R Runen
- — =d
Hathras
Sikars LEoF BT
et o o
Bawano
Radin K I i
dGarh (&) Govardan Mathura
e
Deeq lesar
Rastya LD Sadobad  Sahpau
Neg bk L Ba e B
Sonkh (=) W
£ fF
Borho
Legends = c
B an _ o
- ‘..
5G 30 ( 0.22%) BR . abpfenanieal
urdlan seen
4G 13435 ( 99.78% )| . Bhacaiour wda
& XY ELN ]
3G 0( 0.00%) 5 Adijarins
hfa'slm = RS Firazabad
2G 0( 0.00%) s £ o - TRomaTe
vl atehour kil 2 .
P N e ARED I *ohta Kungol
Limited Service 0( 0.00%) Uctigin il cia 2 e o

Figure-26: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voice - VIL.

(g) Network Signal Strength Distribution: The following chart provides
signal strength distribution for auto-selection mode (5G/4G/3G/2G) voice.
(Refer figure-78, 79, 80 & 81 for map view)

Signal Strength Distribution (dBm)
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Figure-27: Signal strength distribution auto-selection mode 5G/4G/3G/2G voice.

Observations:
e Airtel has 15% of samples falling in the excellent signal strength category.
e BSNL has 5% of samples falling in the excellent signal strength category.
e RIIL has 33% of samples falling in the excellent signal strength category.
e VIL has 19% of samples falling in the excellent signal strength category.
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(h) Coverage Gap observed
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Figure-28: Poor coverage & no coverage locations in auto-selection mode (5G/4G/3G/2G) voice-Airtel.
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Figure-30: Poor coverage & no coverage locations in auto-selection mode (5G/4G/3G/2G) voice-RJIL.
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Figure-31: Poor coverage & no coverage locations in auto-selection mode (5G/4G/3G/2G) voice-VIL.
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4.3.4 Data performance

(a) Data Parameters (Auto-selection

mode- 5G/4G/3G/2G)

Service Provider

Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
Average 135.33 8.10 213.68 46.48

Download Throughput 80th Percentile

219.61 14.24 362.76 85.99

(Mbits/s) .
20th Percentile 32.90 1.84 38.15 14.96
I h h Average 17.62 3.38 20.62 13.70
Upload Throughput  "gq. percentile | 26.73 6.15 34.44 | 19.57
(Mbits/s) .
20th Percentile 4.77 0.36 3.93 4.56
Latency (ms) 50th Percentile 45.82 29.97 22.34 33.06

Table-23: Summary of Data performance in network auto-selection mode.
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Figure-32: Download & Upload throughput.
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Figure-34: Download throughput distribution auto-selection mode (5G/4G/3G/2G) - BSNL.
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Figure-36: Download throughput distribution auto-selection mode (5G/4G/3G/2G) - VIL.
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Figure-37: Upload throughput distribution auto-selection mode (5G/4G/3G/2G) - AIRTEL.
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Figure-38: Upload throughput distribution auto-selection mode (5G/4G/3G/2G) - BSNL.
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Figure-40: Upload throughput distribution auto-selection mode (5G/4G/3G/2G) - VIL.

(b) Network Technology: This section represents time spent on various

network technologies.

Technology Service Provider
AIRTEL BSNL RJIL VIL
5G 71.94% NA 97.38% 4.74%
4G 28.06% 50.58% 2.55% 95.19%
3G NA 44.39% NA NA
2G 0.00% 3.45% NA 0.07%
Limited Service 0.00% 1.58% 0.06% 0.00%

Table-24: Time spent on technology during drive test in auto-selection mode (5G/4G/3G/2G) data.

Note-

e NA- Service provider doesn't provide services in respective technology.
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Figure-44: Serving technology plot in auto-selection mode (5G/4G/3G/2G) data - VIL.
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(c) Network Signal Strength Distribution: The following chart provides
signal strength distribution for auto-selection mode (5G/4G/3G/2G) data.
(Refer figure-82, 83, 84 & 85 for map view)

Signal Strength Distribution (dBm)
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Figure-45: Signal strength distribution auto-selection mode (5G/4G/3G/2G) data.

Observations:

Airtel has 5% of samples falling in the excellent signal strength category.
BSNL has 2% of samples falling in the excellent signal strength category.
RJIL has 13% of samples falling in the excellent signal strength category.
VIL has 6% of samples falling in the excellent signal strength category.
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4.4 Railway

Drive test has been conducted on 17% July 2026 covering one Railway route.
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Figure-46: Drive test route Railway.

4.4.2 Routes Covered

Agra to Delhi passing through Raja Ki Mandi Jn, Mathura Jn, Chata, Kosi Kalan,

Palwal, Ballabhgarh, Faridabad etc.
4.4.3 Voice performance

(a) Voice Call Performance in auto network selection mode
(5G/4G/3G/2G)
Service Provider
Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
Call Attempts 60 76 63 62
Call Setup Success Rate % 100.00 78.95 100.00 100.00
Drop Call Rate % 0.00 20.00 4.76 3.23
Call Setup Time Average (Second) 1.45 3.93 1.58 1.65
Handover Success Rate % 99.76 98.61 99.83 99.78

Table-25: Summary of voice call performance in network auto-selection mode.
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Call Setup Success Rate %
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Figure-47: Performance for call setup success rate.

Drop Call Rate %
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Figure-48: Performance for drop call rate.
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Figure-49: Drop call locations in auto-selection mode (5G/4G/3G/2G) voice - BSNL
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Figure-50: Drop call locations in auto-selection mode (5G/4G/3G/2G) voice - RJIL
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Figure-51: Drop call locations in auto-selection mode (5G/4G/3G/2G) voice - VIL
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https://www.google.com/maps?q=27.31569261,77.97325886
https://www.google.com/maps?q=27.39908271,77.68709262
https://www.google.com/maps?q=28.48363171,77.30089799
https://www.google.com/maps?q=28.46415470,77.51020375
https://www.google.com/maps?q=28.46179030,77.50706040
https://www.google.com/maps?q=28.37467274,77.53511331
https://www.google.com/maps?q=28.30075127,77.55819374
https://www.google.com/maps?q=28.14816421,77.57213442
https://www.google.com/maps?q=27.98912112,77.60849222
https://www.google.com/maps?q=27.67755611,77.73423124
https://www.google.com/maps?q=27.54965821,77.75492067
https://www.google.com/maps?q=27.53803992,77.75878536
https://www.google.com/maps?q=27.52251654,77.76831302
https://www.google.com/maps?q=27.30633141,77.99158973
https://www.google.com/maps?q=27.30410835,77.99843268
https://www.google.com/maps?q=27.20249455,78.11469079
https://www.google.com/maps?q=27.20194456,78.11473774
https://www.google.com/maps?q=27.18880844,78.11934293
https://www.google.com/maps?q=27.14864532,78.10875669
https://www.google.com/maps?q=27.32940236,77.74892626
https://www.google.com/maps?q=27.44697997,77.66882685
https://www.google.com/maps?q=28.57202560,77.25524098

(b) Network Technology: This section represents time spent on various
network technologies.
Service Provider
Technology
AIRTEL BSNL RJIL VIL
5G 1.13% NA 60.01% 0.30%
4G 98.87% 37.46% 39.99% 99.12%
3G NA 26.62% NA NA
2G 0.00% 32.90% NA 0.57%
Limited Service 0.00% 3.02% 0.00% 0.00%

Table-26:Time spent on technology during drive test in auto-selection mode (5G/4G/3G/2G) voice.

Note-

e NA- Service provider doesn't provide services in respective technology.
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Figure-52: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voice - AIRTEL.

41



5G
4G
3G
2G
Limited Service

0( 0.00%)
4305 ( 37.46% )

3050 ( 26.62% )|F
3780 ( 32.90% )|

347 ( 3.02% )

Jaghiena Rural
S s

Bharatpur
Pa i
Mahi
o o

uerlain
59

e

Fatetipur Sike
AT
Eadl

Dhalana on
b e Syan
{ New Delhi I st T
BSNL ) i 7
! e =
a0 f ! (<
S % = Noida Khanpur Rabe.
G ) o iger PR Nas gl e
3adza s { | m;;gg:ygc A aurangabad b
3 e Greater Noida b o
A Gurugram \ ez A=t Sosrasned
v el E: \ At o =
¢ Bandhuer : \ C 5
e e, Fari jabad Bulands hahr.
X & AT
Mayti Kunj T F . g
o : | moson E biser upzhahar
N el g o] \ —oma £ i FTARE
, %
1 —
- - /
Siiirs tikaour
1A | A T,
e | Khusto eiadai
: e ) - Ahmadgr
fafh epuntg
= Tauru e ! =
R Japinct g - B
£ foadt
- Jahangipur
) 3 SR
rapank
3 S 2 Jgds Psawa
Taplikara N | Sl sawa
b ol k1 \/
Tappo
i
40
e Ly
Ijara Lot 5 Harduagane
f¥ara V;"f‘;ld i
Z Bisr .
o Pipangean oy e Aligarh
= ) s -l
i
ot Sahias
e Ny
) Vg
[ frozour
= Fidks biasgass
e oyes St o
farm = =
Nandgace
i LT, Viisygart
moma w9 jaloh Far
by » i
Ghikafi ety
Neghon sarsana 5 =
s e
; Hathras
M x
Mursar
Barwana
Radha Kund e
X Goyarnan
=4
Orwy ol
£ S
r - Sadabad Sadpau
Haldgena o] 2 Bagya L3 Baides ierie ams
B & Sapkh ta — Smawsr
chera PR e okt e W
s I
Legends D Barhan
S

sain
2
Kengol
Hekn

e - BSNL.

1 — Dhalana
{ New Delhi* = Sl izl bk
q‘ Ut
o
I { 1
i B
Dacky
1 £ Noida e Knangor Raive
A o i Hisyse L
) st { Myradabed AT aeEad T
A S - K
G & - Greater Noida
FacT e urugra | Fex Aro=t ShsidEned
e A 3 [t {
\ < Bapdivat o
| amw e Bulands hahr. L
& AR -
M) Kuny : F ) -
pnakkis ,, 13500 5 Shisur im
4 - o = e .
2 = > <akoa
& - siaou
il A \ e
4 e Pt ) L)
Tauru e ! 5
L ey s - i
= A Jabanaupur
] 1 HEPINGR
AIoMDRNk. “Mandvols
RUSS eatn
Tapdkara - | a0 Chhatari
2 LY : s
Ketkasimy Hathin Wit Tapko SR
Koutn: el anfn o z
=0
Utawar
= s s
- o .
L S g SO acdian
fadra ‘(:,J'E"‘w - 5 e b et
= E £ 15U 1340 Aligarh
Pipaogwar -
& ) il T reflie
" Ehinhana.
b Sakas T ) ) Jiroli Mira
[ S iy scnde S
af LY badl
parcnas rnvhmn\.r o e
i a 2 f
\ ey R Shre »
Ghasol ) . g L.
-4 Nandgao .
o Visrgar
bl ey 2o \glas [EE
Mubarkoue { oo
et
Naugaon f Gopal h ~ - =00
£ [ Fearira Audimi
L e
7 - i
A Kaithwora Hathras
o Skari 3 ) ] Fraws
5 P P Vrindavan Mursar
at . & oot ™
R s - - Barwana
Radha Kund S
ageda S Gam ST
e X, g 1)
o “‘m;‘:“ e et
wer vy o Sadabad Sahpay
Hal - . ar__Basiys '
sger - e e avhs
[ e — BisaWs— Yaraedln
e Janosthar 2iayd 3 =
e 5 =
Legends & Barhan
) Khardauii B =
5G 7089 ( 60.01% ) < e -
o &
T soahdena rural
4G 4724 ( 39.99% ) i foN =
ol euprere Bharatpur Sy B _usan
3G 0( 0.00% )= Gk I i N e
n "‘f“ Bichpurt 1
» ;
26 0( 0.00%) i L
imited . o ) Fatehour Sikr = “A Yanal
Limited Service 0( 0.00%) = b ; P ) e o
< : = :

Figure-53: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voic

Figure-54: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voice - RJIL.
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Figure-55: Serving technology plots in auto-selection mode (5G/4G/3G/2G) voice - VIL.

(c) Network Signal Strength Distribution: The following chart provides
signal strength distribution for auto-selection mode (5G/4G/3G/2G) voice.
(Refer figure-86, 87, 88 & 89 for map view)

Signal Strength Distribution (dBm)
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10.00% l R 3 2 5
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Auto-selection mode (5G/4G/3G/2G)

Figure-56: Signal strength distribution auto-selection mode (5G/4G/3G/2G) voice.

Observations:
e Airtel has 13% of samples falling in the excellent signal strength category.
e BSNL has 3% of samples falling in the excellent signal strength category.
e RIJIL has 27% of samples falling in the excellent signal strength category.
e VIL has 13% of samples falling in the excellent signal strength category.

43



(d) Coverage Gap observed

\ Dhatiana T

:‘\h;ciw Dc"‘“‘)(

AIRTEL

\ Bacsa
e beniend
\ -
Fanshiags T ez Frest SinAhad
RIS | d g
| \ Band :
[/ ~ Mangti Ke |
/ VB rod & o
Patpa | i I
e == eV S <
\ Kakod
/ P \ P
/ /
/ Kopriséas
bor ”m_m Bhaipur
:‘a,‘ - ¥ AR ‘——\‘ W
i 7 T 5 tabncirpas
W s 5 ) b V.EEE ey
/7 it (4G = Mandiali
Topikara e == [ ued Proawa
Ha @,
%) / <
L7t { i
Lyl \ ( /.‘ o .
\ J T
/ B4
=) O aan i
Tijars I f LT
2R b I
jsru
@/ N / Prangaan . faser
N\ Rl /
lou / Aunonn
i / \ /Sakras f T N\
Y N e f Nén \
ainat— { Feozpur ) \
255 \ i ( Naiwn Kbsi
Y e A
R } \ Narvigand L
/ 1 X Rural” Chhata Rural
/ aane| S Paharl s et s
/ Mubarskpur f g -
\.pmu;\:w AR A i‘ \
T Naupann Gepalgarm Kaman \
/ ¢ f e nl - warcina N
bs /° a7l iy el 3 az S
[t / / | mes \ ¢ .
- i 7 \ e Y
e /
) i /. e b
var TS i i & )
R =, S N \
el HONLY > / Radha Kund
Shareda ‘@\\h Gouns San @ { Gagrnan
M \ eeg = |
/ Saluchi %
ek A \ o \ | {
Holdigena ~_ Nagar_RomyE \
el f | ~— T & o
hera / A | Sonkn
ihes / o Jonoothas ara :
- _/L,Lym.mg.m = . { \ U sasinl \ Vi
{ e . ! \
7 iy ~_ 637\ W \
f { Ko ol / af
prars i) Dot S
Colour No Of /  propiers rurat
Coverage d . Kator A~ N/t
oo,
Code | Sample R vads Sharstour
et 5 eage
Poor coverage ( 326 ) // A sernnars
it
=
No Coverage ( 0o ) i SR

BB R — Siyana l
T uwa? )
L\
\
\
Khanpur Raha,
e Nargena i
e \
\
«hadana
ey @l
Jshargirabad i
—— i v
3 i e >
= “Angpshaar
\ R
\
5 Shikonepur
Qe
Khwge / s
o
& /| ~Dibaj
) WS vsnpur ot~
S~ nohasu fd -
)] Lo}
{ \
Chhatan
Lo
Chandaus | 7
L 5 / /
L Kasirpur

Sastabad
AT

ursanda
eawE

Sahpau
B

v
&

Figure-57: Poor coverage & no coverage locations in auto-selection mode (5G/4G/3G/2G) voice-Airtel.
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Figure-60: Poor coverage & no coverage locations in auto-selection mode 5G/4G/3G/2G voice- VIL.
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4.4.4 Data performance
(a)

Data Parameters (Auto-selection mode- 5G/4G/3G/2G)

Service Provider
Parameters Auto-selection mode (5G/4G/3G/2G)
AIRTEL BSNL RJIL VIL
D load Th h Average 44.23 9.99 82.68 47.48
own ‘(’;bits;‘s’;‘g PUt  "80th Percentile 64.21 16.22 | 135.13 | 90.04
20th Percentile 12.53 3.23 7.90 5.08
Upload Th h Average 13.32 5.07 10.14 12.31
P °"2Mbit;‘;‘;§)’ PUt  "80th Percentile 23.42 8.79 | 15.66 | 19.37
20th Percentile 2.76 0.26 2.20 3.60
Latency (ms) 50th Percentile 53.59 27.68 24.71 34.36
Table-27: Summary of Data performance in network auto-selection mode.
Download Throughput Average (Mbits/s) Upload Throughput Average (Mbits/s)
90.00 82.68 1400 1332 1231
e o
ig:gg 4423 47.48 8.00
40.00 6.00 5.07
30.00 4.00
20.00 9.99 200 .
o0 -
AIRTEL BSNL RIIL VIL AIRTEL BSNL RIIL VIL
Auto-selection mode (5G6/4G/3G/2G) Auto-selection mode (5G/4G/3G/2G)
Figure-61: Download & Upload throughput.
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Figure-62: Download throughput distribution auto-selection mode (5G/4G/3G/2G) - AIRTEL.
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Figure-65: Download throughput distribution auto-selection mode (5G/4G/3G/2G) - VIL.
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Figure-66: Upload throughput distribution auto-selection mode (5G/4G/3G/2G) - AIRTEL.
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Figure-69: Upload throughput distribution auto-selection mode (5G/4G/3G/2G) - VIL.

(b) Network Technology: This section represents time spent on various

network technologies.

Service Provider
Technology

AIRTEL BSNL RJIIL VIL
5G 77.55% NA 97.37% 28.50%
4G 20.50% 55.81% 2.49% 71.28%
3G NA 35.70% NA NA
2G 1.31% 5.26% NA 0.22%

Limited Service 0.65% 3.22% 0.14% 0.00%

Table-28: Time spent on technology during drive test in auto-selection mode (5G/4G/3G/2G) data.

Note-

¢ NA- Service provider doesn't provide services in respective technology.
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(c) Network Signal Strength Distribution: The following chart provides
signal strength distribution for auto-selection mode (5G/4G/3G/2G) data.
(Refer figure-90, 91, 92 & 93 for map view)

Signal Strength Distribution (dBm)

46.57%

50.00%
45.00%
40.00%
35.00%
30.00%

42.81%
42.09%
33.75%
40.96%
38.21%
39.17%
40.14%

m Excellent

22.22%

25.00% X Good
<
20.00% < \‘2 x° = Fair
15.00% X ] ] bt
‘ £ 3 X 5 a N m Poor

10.00% 8 5 2 R

il | H = ™

[ |
0.00%
AIRTEL BSNL RIL VIL

Auto-selection mode (5G/4G/3G/2G)

Figure-74: Signal strength distribution auto-selection mode (5G/4G/3G/2G) data.

Observations:

Airtel has 9% of samples falling in the excellent signal strength category.
BSNL has 3% of samples falling in the excellent signal strength category.
RJIL has 16% of samples falling in the excellent signal strength category.
VIL has 10% of samples falling in the excellent signal strength category.
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5. Voice & Data Key findings

5.1 Overall Voice

1. Call Setup Success Rate:
a) Airtel, BSNL and VIL have 81.43%, 78.82% and 100.00% call setup success rate
respectively in 3G/2G network mode. (refer table-3)

b) Airtel, BSNL, RJIL and VIL have 100.00%, 78.61%, 100.00% and 100.00% call

setup success rate respectively in auto-selection mode (5G/4G/3G/2G). (refer
table-5)

2. Call Setup Time:

a) Airtel, BSNL and VIL call setup time is 8.84, 3.79 and 5.62 seconds respectively
in 3G/2G network mode. (refer table-3)

b) Airtel, BSNL, RJIL & VIL call setup time is 12.30, 3.76, 1.06 & 1.49 seconds
respectively in auto-selection mode (5G/4G/3G/2G). (refer table-5)

3. Call Silence/Mute Rate: In packet switched network (4G/5G) VIL, Airtel, BSNL and
RJIL have 7.35%, 6.35%, 0.00% and 0.00% silence call rate respectively. Further
BSNL has higher RTP packet loss rate in downlink (5.43%) compared to RJIL
(1.89%), Airtel (1.70%) and VIL (1.66%). In uplink the RTP packet loss rate is higher
for BSNL (3.66%) compared to Airtel (2.14%), RJIL (1.74%) and VIL (0.81%). (refer
table-6)

4. Drop Call Rate:

a) Airtel, BSNL and VIL drop call rate is 1.75%, 10.45% and 1.54% respectively in
3G/2G network mode. (refer table-3)

b) Airtel, BSNL, RJIL and VIL drop call rate is 1.48%, 23.53%, 2.88% and 1.45%
respectively in auto-selection mode (5G/4G/3G/2G). (refer table-5)

5.2 Overall Data

1. Data download and upload performance (Overall i.e. LSA):
a) Airtel, BSNL, RJIL and VIL average download speeds are 96.59 Mbps, 9.05 Mbps,
160.30 Mbps and 47.33 Mbps respectively. (refer table-9)

b) Airtel, BSNL, RJIL and VIL average upload speeds are 15.68 Mbps, 4.21 Mbps,
16.11 Mbps and 12.93 Mbps respectively. (refer table-9)

2. Data download and upload performance (static i.e. while stationary):
a) Airtel, BSNL, RJIL and VIL average download speeds are 176.20 Mbps, 0.00
Mbps, 418.08 Mbps and 65.02 Mbps respectively. (refer table-13)

b) Airtel, BSNL, RJIL and VIL average upload speeds are 14.05 Mbps, 0.76 Mbps,
29.92 Mbps and 7.63 Mbps respectively. (refer table-13)

3. Data session setup success rate (static i.e. while stationary):
a) Airtel, BSNL, RJIL and VIL have 100.00%, 0.00%, 100.00% and 100.00%
download session setup success rate respectively. (refer table-13)

b) Airtel, BSNL, RJIL and VIL have 100.00%, 20.00%, 100.00% and 100.00%
upload session setup success rate respectively. (refer table-13)
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5.3 Operator wise Key Findings
1. Airtel:
Voice

Data

81.43% call setup success rate and 1.75% drop call rate have been observed in
3G/2G network mode for LSA/Highway drive. (refer table-3 & 17)

100.00% call setup success rate and 1.48% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for LSA. (refer table-5)

100.00% call setup success rate and 0.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for hotspot location. refer table-11)

100.00% call setup success rate and 3.08% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for highway drive. (refer table-19)

100.00% call setup success rate and 0.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for railway drive. (refer table-25)

Airtel has 96.59 Mbps average download speed & 15.68 Mbps average upload
speed for LSA. (refer table-9)

The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut hotspot
location has less upload speed (less than 20 Mbps) for auto-selection mode
(5G/4G/3G/2G). (refer table-14)

Airtel has 135.33 Mbps average download speed & 17.62 Mbps average upload
speed across measured routes for highway drive. (refer table-23)

Airtel has 44.23 Mbps average download speed & 13.32 Mbps average upload
speed across measured routes for railway drive. (refer table-27)

2. BSNL:
Voice

Data

78.82% call setup success rate and 10.45% drop call rate have been observed
in 3G/2G network mode for LSA/Highway drive. (refer table-3 & 17)

78.61% call setup success rate and 23.53% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for LSA. (refer table-5)

80.00% call setup success rate and 50.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for hotspot location. (refer table-11)

78.16% call setup success rate and 23.53% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for highway drive. (refer table-19)

78.95% call setup success rate and 20.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for railway drive. (refer table-25)

BSNL has 9.05 Mbps average download speed & 4.21 Mbps average upload
speed for LSA. (refer table-9)

The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut hotspot
location has less download speed (less than 10 Mbps) for auto-selection mode
(5G/4G/3G/2G). (refer table-14)
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The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut hotspot
location has less upload speed (less than 2 Mbps) for auto-selection mode
(5G/4G/3G/2G). (refer table-14)

BSNL has 8.10 Mbps average download speed & 3.38 Mbps average upload
speed across measured routes for highway drive. (refer table-23)

BSNL has 9.99 Mbps average download speed & 5.07 Mbps average upload
speed across measured routes for railway drive. (refer table-27)

3. RJIL:
Voice

Data

4. VIL:

100.00% call setup success rate and 2.88% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for LSA. (refer table-5)

100.00% call setup success rate and 0.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for hotspot location. (refer table-11)

100.00% call setup success rate and 1.52% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for highway drive. (refer table-19)

100.00% call setup success rate and 4.76% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for railway drive. (refer table-25)

RJIL has 160.30 Mbps average download speed & 16.11 Mbps average upload
speed for LSA. (refer table-9)

RJIL has 213.68 Mbps average download speed & 20.62 Mbps average upload
speed across measured routes for highway drive. (refer table-23)

RJIL has 82.68 Mbps average download speed & 10.14 Mbps average upload
speed across measured routes for railway drive. (refer table-27)

Voice

Data

100.00% call setup success rate and 1.54% drop call rate have been observed
in 3G/2G network mode for LSA/Highway drive. (refer table-3 & 17)

100.00% call setup success rate and 1.45% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for LSA. (refer table-5)

100.00% call setup success rate and 0.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for hotspot location. (refer table-11)

100.00% call setup success rate and 0.00% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for highway drive. (refer table-19)

100.00% call setup success rate and 3.23% drop call rate have been observed
in auto-selection mode (5G/4G/3G/2G) for railway drive. (refer table-25)

VIL has 47.33 Mbps average download speed & 12.93 Mbps average upload
speed for LSA. (refer table-9)

The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut hotspot
location has less download speed (less than 100 Mbps) for auto-selection mode
(5G/4G/3G/2G). (refer table-14)
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e The Food Street - Food Court - Yamuna Expressway- Vrindavan Cut hotspot
location has less upload speed (less than 20 Mbps) for auto-selection mode
(5G/4G/3G/2G). (refer table-14)

e VIL has 46.48 Mbps average download speed & 13.70 Mbps average upload
speed across measured routes for highway drive. (refer table-23)

e VIL has 47.48 Mbps average download speed & 12.31 Mbps average upload
speed across measured routes for railway drive. (refer table-27)
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6. Ahnexure

6.1 Route wise coverage map
6.1.1 Highway

i) Delhi to Agra via Yamuna Expressway
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Figure-81: Signal strength auto-selection mode (5G/4G/3G/2G) voice - VIL.
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Figure-82: Signal strength auto-selection mode (5G/4G/3G/2G) data - AIRTEL.
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Figure-83: Signal strength auto-selection mode (5G/4G/3G/2G) data - BSNL.
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Figure-84: Signal strength auto-selection mode (5G/4G/3G/2G) data - RJIL.
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Figure-85: Signal strength auto-selection mode (5G/4G/3G/2G) data - VIL.
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Figure-86: Signal strength auto-selection mode (5G/4G/3G/2G) voice - AIRTEL.
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Figure-87: Signal strength auto-selection mode (5G/4G/3G/2G) voice - BSNL.
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Figure-91: Signal strength auto-selection mode (5G/4G/3G/2G) data - BSNL.

Y — Dhavana BB AR "
} Shangia e T bugeapt \
. . T Gllaothi R \
i L Ll
A Dl \
\ ol Noida sl Knanpur Rahn)
\ese ..... 5 s Narsens e
Nae, e { gt (. Muradabod - R \
e e 2 \
SN SRl ‘ Greater Noida | haig? \
FaukNagH L9 AN Fer ATST Sardrabad -7
e e e e =t Kradsrs i
) J duard Bulandshahr__ Jahanagirabad 3
F -\ qelarige — /
2 Maruti Kunj %) o) —— A
\ o Tiga Gr. Anupstiahar
s \ onoa) e C W
i~ (1.5 s an J
f uy It \ oo
ol | \ Falg
6 Kapriwas Sehna Khuria
st e A Braiper i
i3 ) Tauu- e = 7 T
a by ey \ f /
PR l A } Jaharirpur
i
Pachgaon
= Chaipank
et o L
Yoo i~ e
e i / Changaus .
l i /
( N Ginhans N >
Kotkasim / athin e ]
e i \ o e = : Powr House Al
“ Uttawar 7
\ o
- Bahin
o e =
= agind
€3] = = [ o 5
/ Ponians .
/ Sakras = Mol Hira
Nl
3 i
o @
Haieia
o -
2 08
Nandgoarl
Pabgn Lo Satnl Vi
iy e Sl Ay
Gopalbarh Kamst = o
ey b G SR
= A,
Koathuars Hathras
E Sy { BTaRE [
@ 2
TR s e , \ X B Bewans
< / odha ) - :
Shateda ) o Goypd Son T 4 Gergarithan Mapuia \
R ~~Bafcdamea e 16 ) L] | o
F RPN o S [ L
nEL G, \ - Y Sadabad Sah
vaideena " % o Nagar_Hasya LD \ Spiebed - Sppow
el ] & ) /
/ f\ & Scokh Kursanda {
Xbera A tanaathae | e FyeEvz) =
W Sinsini | 7~ i /
Legends | | :
S~ Jxufnner 4 e, Khandaull = o’
o
excellent [l 1870 ( 16.45% ) P o =
\ < # €0
Good 4344 ( 38.21% ) [\ o,
= s Tundlo
. Widbal  Paoiers [
Fair 4453 ( 39.17% )| == d 8%
f » Achhoers Bienpun
/ ¢ St o
Poor 701 ( 6.17% ) " —
| tiantra -~ i

Figure-92: Signal strength auto-selection mode (5G/4G/3G/2G) data

66

RIIL.



—r———
= y 1
= | il LRGN \
e \
\
) \ e S o3
T A e EL
W et L
\ N / ek \
) siidrited \
Randbwari 4 bisaeln — G\ G Kradana >
/ Veah Bulandshahr___ Jahangirabad E
/ qefeee B /
s Hars Ky 2\ o} ~——Anupstihar
. G 1 \ 3
e i \ X A & \ B
ae | 2 1 /
/ ™\ S e { \ Mk;': < Shikarpur =4
/ 7 1] 1 é;j \ \ e ) e g
Kapaias A 7 § e ) =
4 s e A | “ e gl e
A0 { i B Lot
ey \ ~ oanpur A~
Sahangirpur Baheen e -
\’ FETNR N T /
[ cogmanc / ~
(TR 3 J
TapUkars Fawls Ehhatarl
: ) Changdaus i /.
| o) S / /
| Hathin S Kasaipur N
\ } oo ] Postose Arrgul
" Uttawar
i
’ B
| -
Nagina
oy
e R
e |\ foens / > oaiibira
S vl &k
AN s v
e f £
Gnisan bl A :
Rt {
7 e Vijsyga
L
Sopolrh Kama™ -
5 e b '
v o \ !
\) S ( |
ar o] v 2
e i sewara
=l \ Rada K o f
P j
hored 4 o {
” Deag Gt Jdalesar
A Jadaz
< - Sadabad
e gtz \@ =r
/ / \ ) Kursanda
twra i £ [ oot { S ey
Legends el T
R ~nufnner 4|
excellent ] 1136 ( 9.58% ) S v o
374 = / 5
Good 4761 ( 40.14% )| -\r"%ma.lli-"""' /
"
. Nadbas P Bharatpu: e puind
Fair 5524 ( 46.57% ) -y«:ﬂ' T sy . % A |
£ Bicrpun
s < !
Poor 441 ( 3.72% )|/ = S
z Gr— N
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7. Appendix

The details of the setup used for conducting the drive test and the network or
performance parameters captured under different conditions may be seen at
Appendix-I. The calculation method of each QoS parameter is given in
Appendix-II of the report. The summary of key equipment used in technical
setup is as under

e Device-1: OnePlus Nord CE3 for 3G/2G CAT-15 Smartphone.

e Device-2: Samsung Galaxy S23 for 5G/4G/3G/2G CAT-20 Smartphone

o Drive test Software: Azenqos Engineering capable Applications to capture actual

user experience.

7.1 Appendix-I
7.1.1 Drive test setup

Voice Call
Call details Technology
Call Setup Timeout |, 35,56 auto mode- switch Call 30 Sec
Call Duration ¢ 5G/4G/3G/2G auto mode- switch Call 180 seconds

¢ 5G/4G MOS Call

Wait/ Guard Time 15 Sec

Table-29: Voice test detail

Note-
e There is 15 sec wait time after locking and before starting first call in 3G/2G call.
e 10 calls to be made at each Hotspot location.
e Minimum 10 Calls to be made during the walk test. Call count will be increased based
on walk test distance.
e Speech quality (MOS) has been measured only in city drive & highway by making
Mobile to Mobile call.

Data Test

Test Type Technology Detail

500 MB File- 30 Sec Timeout, (Multithread 3- TCP

FTP/HTTP Download Connection at a time)

250 MB File- 30 Sec Timeout, (Multithread 3- TCP

FTP/HTTP Upload Connection at a time)

5G/4G/3G/2G

YouTube Streaming Auto Mode

20 Sec Video & 25 sec Timeout (Only at Hotspot)

3 popular websites (www.google.co.in,
www.irctc.co.in, sbi.bank.in)

Web Browsing

20 sec timeout (only at Hotspot)

Latency & Jitter 25 count- Dynamic

8 500 count- Hotspot
(TWAMP-UDP) Payload- 42 bytes in all drive
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500 counts (TWAMP-UDP)
500 counts (TCP) at each hotspot
Payload- 42 bytes in all drive

Packet Loss Rate
(TWAMP-UDP & TCP)

Table-30: Data test detail

Note-

e 5 Data iteration to be done at each hotspot location.

e Minimum 5 iteration to be made during the walk test. Iteration count will be increased
based on walk test distance.

TWAMP-UDP & TCP test to be performed only once at hotspot location.

Youtube & Web browsing test to be performed at static location only.

All values are taken up to two decimal places with round off.

Airtel server was used for FTP Download, FTP Upload, TCP and TWAMP testing, for Airtel.
Delhi-based TRAI server was used for HTTP Download, HTTP Upload, TCP and TWAMP
testing, for BSNL.

RJIL server was used for FTP Download, FTP Upload, TCP and TWAMP testing, for RJIL.
e VIL server was used for HTTP Download, HTTP Upload, TCP and TWAMP testing, for VIL.

Handsets Used- City & Highway

Mobile to Switch call Mobile to Mobile MOS call
5G/4G 5G/4G 5G/4G/3G/2G
3G/26G6 5G/4G/3G/2G (MO) (MT) /461361

-8 0 @ C

BSNL/MTNL

RIJIL

VIL

Voice Data

Figure-94: Number of handsets used in city & highway drive
MO: Mobile originating
MT: Mobile terminating
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Mobile to Switch call

(It
I

Data Data

Figure-95: Number of handsets used in railway/metro/walktest/hotspot/coastal area.

Note- 5G & 4G Lock mode testing has been performed at hotspot locations only.

7.1.2 Drive test Methodology

(a) Dynamic voice testing (on the move)

‘ City/Metro & Coastal Area J

Setup'l'i Call Duration Wiait Time
30 Sec 90 -120 Sec 15 Sec
'Y

[ Highway & Rai]wayJ
Setup Ti Call Duration Wait Time
30 Sec 120-180 Sec 15 Sec

Figure-96: Voice test script for city/railway/metro/highway & coastal area

e 15 secwait time is applied after locking Radio Access Technology (RAT) to 3G/2G and before
starting first call in 3G/2G call.

e Speech quality (MOS) will be measured only City & Highway drive by making Mobile to
Mobile calls.
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(b) Hotspot voice testing

Hotspot;’ Walk test J

etup Call Duration Wait Time
30 Sec 90-120 Sec 15 Sec

Figure-97: Voice test script for walktest/hotspot

e 10 calls to be made at each Hotspot location.

e Minimum 10 Calls to be made during the walk test. Call count will be increased based on
walk test distance.

(c) Dynamic Data (internet) test

p
City/Metro/Highway/Railway/Walk
Test & Coastal Area

4 = o | |
\ J ! | 1 |
A\ = \ -

- | \f

Figure-98: Data test script used in city/metro/railway/highway/walk test & coastal area

(d) Static Data(internet) testing

Hots pot

e

Figure-99: Data test script used at hotspot

¢ 5 Data iteration done at each hotspot location

e Min. 5 iteration made during the walk test.

e Web browsing duration mentioned above is for one web site only.

e One ping iteration (with 500 Count of each- TWAMP & TCP) done at hotspot location.
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7.2 Appendix-II

7.2.1 Network Performance Parameters for Voice calls

Parameter Name

Call Setup Success Rate

Drop Call Rate

Call Setup Time

Voice Quality (MOS)

Handover Success Rate

Silence Call

Definition

(i) Call Setup Success Rate is defined as the ratio of Established
Calls to Call Attempts. ‘Established Calls’ mean the following
events have happened in call setup:

(a) Call attempt is made

(b) The signaling channel is allocated

(c) The call is routed to the outwards path of the terminating
network

(d) An alert signal is received by caller in the form of ring back
tone, busy tone, or an announcement.

CSSR = (Total Call Established/ Total Call Attempt) *100

As per QoS Regulation 2024 benchmark value is >=98%

Call drop represents the service provider network’s ability to
maintain a call once it has been successfully established. This
parameter shall include both incoming calls and outgoing calls
which, once they have been established and have an assigned traffic
channel/ bearer, are dropped, or interrupted before their normal
completion by the user, the cause of the early termination being
within the service provider’s network

Drop Call Rate = (Total Call Drop/Total Call Established) *100

As per QoS Regulation 2024 benchmark value is <=2%

Time taken from call initiate to call alerting/ringing.
Call Setup Time = T2-T1
T2- Ringing (VoLTE/VoNR) & Alerting (for WCDMA & GSM),

T1- Invite (VOLTE/VoNR) & CM Service Request (for WCDMA &
GSM)

Voice quality in mobile networks is measured with algorithms based
on ITU-T P.863 (POLQA). The grading for Voice quality has been

given as:

Excellent: MOS >4 and < 5

Good : MOS >3and < 4

Fair : MOS >2and <3

Poor : MOS >1and <2

Handover Success Rate = Count of successful handovers (All

Technology Handover combined) / Total count of Handover Attempt
(All Technology Handover combined) *100

Handover type which are considered- 2G Inter & Intra cell, 3G Soft
& IRAT, 4G Inter & Intra frequency & SRVCC, 5G Inter & Intra
frequency & 5G to 4G handovers.

A call which has > 4 sec continuous RTP gap is considered as a
Silence Call.

Silence call rate = (count of silence call / Total calls established)
*100

If a call observes multiple silence count >=4 sec in a particular
established call it has been taken as one silent event.
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Jitter

Downlink Packet Drop Rate

Uplink Packet Drop Rate

Signal Strength

The inter arrival jitter is the difference in the relative transit time for
two packets. The relative transit time is the difference between a
packet's Real-time Transport Protocol (RTP) timestamp and the
receiver's clock at the time of arrival, measured in the same units.
If Si is the RTP timestamp from packet i, and Ri is the time of arrival
in RTP timestamps units for packet i, then for two packets i and j
the inter-arrival jitter D can be expressed as:

D(i,j) = (Rj - Ri) - (Sj - Si)

The interarrival jitter is calculated continuously as each data packet
i is received from source SSRC_n, using this difference D for that
packet and the previous packet i-1 in order of arrival (not
necessarily in sequence), according to the formula

J(i) = 3(i-1) + (|D(i-1,i)] - I(i-1))/16 0r 8

Number of RTP (Real-time Transport Protocol) Packets lost divided
by total RTP packet received (against each source_SSRC and
sequence number) at call originating handset.

This KPI is calculated from MOS call for packet call only
(VoNR/VOLTE)

Number of RTP (Real-time Transport Protocol) Packets lost divided
by total RTP packet received (against each source_SSRC and
sequence number) at call terminating handset. This KPI is calculated
from MOS call for packet call only (VONR/VOLTE).

Signal strength is the signal power level received by the wireless
user.

Parameter Technology Signal Strength dBm)

Name Good Fair

Rx Level GSM O_tgsz <;_57;° <;7_gsto <_r?15into
RSCP WCDMA °_t7°03 <;_%(t)° <;_%(t)° <'r?1?nt°
e | we | Ver | e Ths | e
ssrow | w | 0%y |<mp| o] e

Table-31: Network performance parameter and definition voice

7.2.2 Network Performance Parameters Data tests

Parameter Name

Download Speed (Mbps)

Upload Speed (Mbps)

Download Session Setup
Success Rate

Definition
The download speed is defined as the data transmission rate that

is achieved for downloading a test file from a test server to a test
device.

Download Speed = Total bytes transferred during download / Total
time for transfer

e  80th percentile (upper range) & 20th percentile (lower range)
value has been calculated for download throughput in
dynamic drive and Hotspot combine data

The upload speed is the data transmission rate that is achieved for
uploading a test file from a test device to a test server.

Upload Speed = Total bytes transferred during upload / Total time
for transfer.

e  80th percentile (upper range) & 20th percentile (lower range)
value has been calculated for upload throughput in dynamic
drive and Hotspot combine data.

(total download session established (successfully connected to
server)/ total download session attempt) *100.
This KPI has been calculated for Hotspot only.
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(total upload session established (successfully connected to
server)/ total upload session attempt)*100. This KPI need to report
for Hotspot only.

Upload Session Setup Success
Rate

Web browsing test is used to measure performance in terms of
opening a web/HTTP page.

Web Page Download Time

Time taken to open the web page successfully is considered as web
browsing delay/web page download time.

The Video streaming delay is time taken from start of video
transfer to First video frame displayed in player.

Video Streaming Delay

Latency is the time it takes for a small data set to be transmitted
from a device to a server on the Internet and back to the same
device again.

The Latency is measured in milliseconds (ms).

To calculate the one-way latency, we just do half of the round-trip
time. 50th percentile of one-way latency has been reported.

Latency (TWAMP-UDP)

Measure of variation in time in arrival of packets from a source to
destination

The consideration of packet delay jitter is considered by standard
deviation of Inter Packet Delay Variation. If IPDV is used. By
standard deviation is meant the average of standard deviation of
IPDV on DL

Jitter (TWAMP-UDP)

IPDV(i) = D(i) - D(i-1)
then Stdvs of IPDV is considered as jitter.

Number of packets lost out of total packet transferred during test.
Packet loss rate = (Total packet lost / Total packet sent) *100

* Packet delay (using TWAMP-UDP & TCP) >90 ms considered as
Lo (G LS ETEN @R LR A packet loss and included in packet loss rate.

& TCP)

* Packet loss rate is calculated based on TWAMP-UDP & TCP.

*90t percentile for Packet loss rate has been reported in overall
Hotspot performance summary.

Table-32: Network performance parameter and definition Data

Disclaimer: The observations presented above and, in the reports, represent the performance
of the service providers on the area/route under test on the day/time of conducting the drive test
and no inference whatsoever may be drawn regarding the quality of the telecom service by the
service providers in the whole city/state/licensed service area.

i Digitally signed by
H a_rd ! k . Hardik Rajeshbhai
Rajeshbhai  patel
Date: 2026.08.17
Patel 17:13:25 +05'30'

74



		2026-08-17T17:13:25+0530
	Hardik Rajeshbhai Patel




