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INDEPENDENT QUALITY OF SERVICE SURVEY REPORT
INTRODUCTION

1.1. In order to measure the performance and service quality of Cellular Mobile Operators (CMOs),
an independent Quality of Service (QoS) Survey has been carried out on Sixteen (16) different
Motorways / Highways / Inter Cities Roads of Punjab, Sindh and Khyber Pakhtunkhwa (KPK). The name
of Motorways / Highways / Inter Cities Roads along with survey dates are shown in Table 1.1: QoS
Survey Dates:

S # Province Motorways / Highways / Inter Cities Roads
1 Rawalpindi to Attock
2. M-3 Motorway (Lahore to Multan)
3. Multan to Kot Addu
4. Rawalpindi to Chakwal
5. Punjab Multan to Abdul Hakeem
6. Multan to Bahawalpur
7. Lahore to Pattoki
8. Lahore to Mianwali
9. Lahore to Narowal
10. Karachi to Nawabshah
11. Sukkur to Nawabshah
12. Sindh Sukkur to Larkana
13. Karachi to Sanghar
14. Hyderabad to Badin
15, Hyderabad to Mirpur Khas
16. | Khyber Pakhtunkhwa & Punjab GT Road (Peshawar to Rawalpindi)
Table 1.1: QoS Survey Dates and Samples
DRIVE TEST DETAILS
2.1. The QoS survey was carried out using the newly procured Automated QoS

Monitoring & Benchmarking Tool i.e. "SmartBenchmarker”. During Voice Calls, SMS and Data Sessions,
both A-Party and B-Party mobile handsets were kept in auto detect mode. A Call of 120 seconds was
made followed by an SMS from Party-A to Party-B.

MOBILE NETWORK COVERAGE

3.1 Mobile Network Signal Strength is measured in decibels (dBm). Signal Strength can range from
approximately -30 dBm upto -120 dBm. The closer that number is to zero, the stronger the signal. In
general, anything better than -100 decibel is considered a usable signal. The different ranges of signal
strength and its effects on broadband speed and sustainability can be seen in Table3.1: Signal Strength
and Broadband Speed.

S. # | Signal Strength (dBm) Signal Strength
1 -65t0 0 Strong Signal with Maximum Data Speed
2. -75to -65 Strong Signal with Good Data Speed
3. -85to-75 Fair, Useful & Reliable Data Speed is Attainable
4 -100 to -85 Marginal Data Speed with Possibility of Drop-Out
5. -140 to -100 Performance will Drop Drastically

Table3.1: Signal Strength and Broadband Speed




3.2. 4G / LTE SIGNAL STRENGTH. During the survey 4G/LTE signal strength samples were recorded
on survey routes. As per Next Generation Mobile Service (NGMS) licenses awarded, licensees are

required to meet the threshold of -100dBm or above of Reference Signal Receive Power (RSRP) with 90%

confidence level. The analysis of recorded signal strength revealed following:

a. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs remained
compliant is mentioned in Table 3.2: Compliance of 4G/LTE (RSRP) Signal Strength.
S. Operator Motorways / Highways / Inter Cities Roads
#. Count Names
Karachi to Nawabshah, Hyderabad to Mirpur Khas, Multan to
1 Jazz 6 Bahawalpur, Multan to Abdul Hakeem, Lahore to Multan,

Lahore to Pattoki

Hyderabad to Badin, Lahore to Multan, Lahore to Pattoki,
2 Telenor 7 Lahore to Narowal, Lahore to Mianwali, Rawalpindi to Chakwal,
GT Road Peshawar to Rawalpindi

Rawalpindi to Chakwal, Rawalpindi to Attock, GT Road
Peshawar to Rawalpindi

Karachi to Nawabshah, Hyderabad to Mirpur Khas, Hyderabad
to Badin, Multan to Bahawalpur, Multan to Abdul Hakeem,
4 ZonG 12 Lahore to Multan, Lahore to Pattoki, Lahore to Narowal, Lahore
to Mianwali, Rawalpindi to Chakwal, Rawalpindi to Attock, GT
Road Peshawar to Rawalpindi

Table 3.2: Compliance of 4G/LTE (RSRP) Signal Strength

3. Ufone 3

b. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs
remained non-compliant is mentioned in Table 3.3: Non-Compliance of 4G/LTE
(RSRP) Signal Strength.
S. Operator Motorways / Highways / Inter Cities Roads
#. Count Names

Sukkur to Larkana, Sukkur to Nawabshah, Karachi to Sanghar,
Hyderabad to Badin, Multan to Kot Addu, Lahore to Narowal,

1 Jazz 10 Lahore to Mianwali, Rawalpindi to Chakwal, Rawalpindi to
Attock, GT Road Peshawar to Rawalpindi
Sukkur to Larkana, Sukkur to Nawabshah, Karachi to Sanghar,
2 Telenor 9 Karachi to Nawabshah, Hyderabad to Mirpur Khas, Multan to

Kot Addu, Multan to Bahawalpur, Multan to Abdul Hakeem,
Rawalpindi to Attock

Sukkur to Larkana, Sukkur to Nawabshah, Karachi to Sanghar,
Karachi to Nawabshah, Hyderabad to Mirpur Khas, Hyderabad
3 Ufone 13 to Badin, Multan to Kot Addu, Multan to Abdul Hakeem, Lahore
to Multan, Lahore to Pattoki, Lahore to Narowal, Lahore to
Mianwali, Multan to Bahawalpur

4 70nG 4 Sukkur to Larkana, Sukkur to Nawabshah, Karachi to Sanghar,

’ Multan to Kot Addu
Table 3.3: Non-Compliance of 4G/LTE (RSRP) Signal Strength

3.3. 3G SIGNAL STRENGTH. During the survey 3G signal strength samples were recorded on survey
routes. As per Next Generation Mobile Service (NGMS) licenses awarded, licensees are required to meet
the threshold of -100dBm or above of Received Signal Code Power (RSCP) with 90% confidence level. The
analysis of recorded signal strength revealed that all CMOs remained compliant of the said threshold
value at all 16 x surveyed Motorways / Highways / Inter Cities Roads.




MOBILE BROADBAND SERVICE

4.1. 4G USER DATA THROUGHPUT. As per Next Generation Mobile Service (NGMS) licenses
awarded, licensees are required to meet the threshold of minimum of 2Mbps of 4G User Data
Throughput and 256Kbps of 3G User Data Throughput. The analysis User Data Throughput revealed

that all CMOs remained compliant of the minimum of 2Mbps threshold value on all 16 x surveyed
Motorways / Highways / Inter Cities Roads.

VOICE SERVICE

5.1. 7 x QoS KPIs have been measured while testing voice services. The results of voice QoS KPIs
are as under:

a. NETWORK ACCESSIBILITY. Except Ufone at Rawalpindi to Attock road, other CMOs
have achieved the QoS KPI Network Accessibility > 99% on all 16 x surveyed
Motorways / Highways / Inter Cities Roads.

b. SERVICE ACCESSIBILITY. The analysis of QoS KPI Service Accessibility of > 98% on
16 x surveyed Motorways / Highways / Inter Cities Roads revealed following.
i. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs
remained compliant is mentioned in Table 5.1: Compliance of Service
Accessibility > 98%
S. Operator Motorways / Highways / Inter Cities Roads
#. Count Names
1 Jazz 1 Hyderabad to Badin
2 Telenor 4 GT Road Peshawar to Rawalpindi, Lahore to Pattoki, Multan to
Bahawalpur, Hyderabad to Mirpur Khas
3. Ufone 2 Multan to Bahawalpur, Hyderabad to Badin
Rawalpindi to Chakwal, Lahore to Pattoki, Multan to Abdul
4. ZonG 8 Hakeem, Multan to Bahawalpur, Hyderabad to Badin, Hyderabad
to Mirpur Khas, Karachi to Sanghar, Sukkur to Nawabshah
Table 5.1: Compliance of Service Accessibility > 98%
ii. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained non-compliant is mentioned in Table 5.2: Non-Compliance
of Service Accessibility > 98%.
S Operator Motorways / Highways / Inter Cities Roads
# Count Names
GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
7 Jazz 15 Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,

Multan to Bahawalpur, Multan to Kot Addu, Hyderabad to Mirpur
Khas, Karachi to Nawabshah, Karachi to Sanghar, Sukkur to
Nawabshah, Sukkur to Larkana

Rawalpindi to Attock, Rawalpindi to Chakwal, Lahore to
Mianwali, Lahore to Narowal, Lahore to Multan, Multan to Abdul
2. Telenor 12 Hakeem, Multan to Kot Addu, Hyderabad to Badin, Karachi to
Nawabshah, Karachi to Sanghar, Sukkur to Nawabshah, Sukkur
to Larkana

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
3. Ufone 14 Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,




Motorways / Highways / Inter Cities Roads
Count Names

Operator

Multan to Kot Addu, Hyderabad to Mirpur Khas, Karachi to
Nawabshah, Karachi to Sanghar, Sukkur to Nawabshah, Sukkur
to Larkana

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock, Lahore
ZonG 8 to Mianwali, Lahore to Narowal, Lahore to Multan, Multan to Kot
Addu, Karachi to Nawabshah, Sukkur to Larkana

Table 5.2: Non-Compliance of Service Accessibility > 98%

CALL CONNECTION TIME. The analysis of QoS KPI Call Connection Time of < 6.5
Seconds in all the surveyed Motorways / Highways / Inter Cities Roads revealed
following.

i. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs
remained compliantis mentioned in Table 5.3: Compliance of Call Connection
Time < 6.5 Seconds.

Motorways / Highways / Inter Cities Roads

Operator Count Names
jazz 5 GT Road Peshawar to Rawalpindi, Rawalpindi to Chakwal, Lahore
to Pattoki, Hyderabad to Badin, Hyderabad to Mirpur Khas
Rawalpindi to Attock, Rawalpindi to Chakwal, Lahore to
Mianwali, Lahore to Narowal, Lahore to Pattoki, Lahore to
Telenor 15 Multan, Multan to Abdul Hakeem, Multan to Bahawalpur, Multan

to Kot Addu, Hyderabad to Badin, Hyderabad to Mirpur Khas,
Karachi to Nawabshah, Karachi to Sanghar, Sukkur to
Nawabshah, Sukkur to Larkana

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock, Lahore
to Mianwali, Lahore to Pattoki, Lahore to Multan, Multan to Abdul
Ufone 13 Hakeem, Multan to Bahawalpur, Hyderabad to Badin, Hyderabad
to Mirpur Khas, Karachi to Nawabshah, Karachi to Sanghar,
Sukkur to Nawabshah, Sukkur to Larkana

Rawalpindi to Attock, Rawalpindi to Chakwal, Lahore to Narowal,
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,
ZonG 14 Multan to Bahawalpur, Multan to Kot Addu, Hyderabad to Badin,
Hyderabad to Mirpur Khas, Karachi to Nawabshah, Karachi to
Sanghar, Sukkur to Nawabshah, Sukkur to Larkana

Table 5.3: Compliance of Call Connection Time < 6.5 Seconds

ii. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained non-compliant is mentioned in Table 5.4: Non-Compliance
of Call Connection Time < 6.5 Seconds.

Operator Motorways / Highways / Inter Cities Roads
Count Names
Rawalpindi to Attock, Lahore to Mianwali, Lahore to Narowal,
Jazz 11 Lahore to Multan, Multan to Abdul Hakeem, Multan to
Bahawalpur, Multan to Kot Addu, Karachi to Nawabshah, Karachi
to Sanghar, Sukkur to Nawabshah, Sukkur to Larkana
Telenor 1 GT Road Peshawar to Rawalpindi
Ufone 3 Rawalpindi to Chakwal, Lahore to Narowal, Multan to Kot Addu
ZonG 2 GT Road Peshawar to Rawalpindi, Lahore to Mianwali

Table 5.4: Non-Compliance of Call Connection Time < 6.5 Seconds




CALL COMPELETION RATIO. The analysis of QoS KPI Call Completion Ratio of > 98%

in surveyed Motorways / Highways / Inter Cities Roads revealed following:

. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs
remained compliant is mentioned in Table 5.5: Compliance of Call
Completion Ratio > 98%.

Motorways / Highways / Inter Cities Roads
Count Names

Operator

Rawalpindi to Attock, Rawalpindi to Chakwal, Lahore to
Narowal, Lahore to Pattoki, Multan to Abdul Hakeem, Multan to
Bahawalpur, Multan to Kot Addu, Hyderabad to Badin, Karachi to
Nawabshah, Sukkur to Larkana

Jazz 10

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Multan to Abdul
Hakeem, Multan to Bahawalpur, Multan to Kot Addu, Hyderabad
to Mirpur Khas, Sukkur to Larkana

Telenor 9

GT Road Peshawar to Rawalpindji, Lahore to Mianwali, Lahore to
Pattoki, Multan to Abdul Hakeem, Multan to Bahawalpur,
Hyderabad to Mirpur Khas, Sukkur to Nawabshah, Sukkur to
Larkana

Ufone 8

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Pattoki, Lahore to Multan,
ZonG 13 Multan to Abdul Hakeem, Multan to Bahawalpur, Multan to Kot
Addu, Hyderabad to Badin, Hyderabad to Mirpur Khas, Karachi
to Nawabshah, Sukkur to Nawabshah, Sukkur to Larkana

Table 5.5: Compliance of Call Completion Ratio > 98%

ii. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained non-compliant is mentioned in Table 5.6: Non-Compliance
of Call Completion Ratio > 98%.

Motorways / Highways / Inter Cities Roads

Operator Count Names
GT Road Peshawar to Rawalpindi, Lahore to Mianwali, Lahore to
Jazz 6 Multan, Hyderabad to Mirpur Khas, Karachi to Sanghar, Sukkur

to Nawabshah

Lahore to Narowal, Lahore to Pattoki, Lahore to Multan,
Telenor 7 Hyderabad to Badin, Karachi to Nawabshah, Karachi to Sanghar,

Sukkur to Nawabshah
Rawalpindi to Attock, Rawalpindi to Chakwal, Lahore to
Ufone 8 Narowal, Lahore to Multan, Multan to Kot Addu, Hyderabad to
Badin, Karachi to Nawabshah, Karachi to Sanghar
ZonG 3 Lahore to Mianwali, Lahore to Narowal, Karachi to Sanghar

Table 5.6: Non-Compliance of Call Completion Ratio > 98%

END-TO-END SPEECH QUALITY / MEAN OPINION SCORE. None of the CMOs have
achieved the QoS KPI End-to-End Speech Quality/ Mean Opinion Score of > 3 in all the

surveyed Motorways / Highways / Inter Cities Roads revealed following:

I. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs
remained compliant is mentioned in Table 5.7: Compliance of Mean Opinion
Score > 3.




Motorways / Highways / Inter Cities Roads

Operator Count Names
GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Jazz 9 Rawalpindi to Chakwal, Lahore to Pattoki, Multan to Kot Addu,
Hyderabad to Badin, Hyderabad to Mirpur Khas, Karachi to
Nawabshah, Karachi to Sanghar
Telenor 5 Multan to Bahawalpur, Multan to Kot Addu, Hyderabad to Mirpur

Khas, Karachi to Nawabshah, Karachi to Sanghar

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
Ufone 12 Lahore to Pattoki, Multan to Bahawalpur, Hyderabad to Mirpur
Khas, Karachi to Nawabshah, Karachi to Sanghar, Sukkur to
Nawabshah, Sukkur to Larkana

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,
Multan to Bahawalpur, Multan to Kot Addu, Hyderabad to Badin,
Hyderabad to Mirpur Khas, Karachi to Nawabshah, Karachi to
Sanghar, Sukkur to Nawabshah, Sukkur to Larkana

ZonG 16

Table 5.7: Compliance of Mean Opinion Score > 3

ii. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained non-compliant is mentioned in Table 5.8: Non-Compliance
of Mean Opinion Score > 3.

Motorways / Highways / Inter Cities Roads
Count Names

Operator

Lahore to Mianwali, Lahore to Narowal, Lahore to Multan, Multan
Jazz 7 to Abdul Hakeem, Multan to Bahawalpur, Sukkur to Nawabshah,
Sukkur to Larkana

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,
Hyderabad to Badin, Sukkur to Nawabshah, Sukkur to Larkana

Telenor 11

Lahore to Multan, Multan to Abdul Hakeem, Multan to Kot Addu,

Ufone 4 Hyderabad to Badin

Table 5.8: Non-Compliance of Mean Opinion Score > 3

INTER SYSTEM HANDOVER OF CIRCUIT SWITCHED VOICE. The analysis of QoS KPI
Inter System Handover of Circuit Switched Voice > 98% in all 16 x surveyed

Motorways / Highways/ Inter Cities Roads revealed following:

I. COMPLIANCE. The towns where CMOs remained compliant is mentioned in
Table 5.9: ISHO for Circuit Switched Voice > 98%.

Towns
Count Names

Operator

GT Road Peshawar to Rawalpindi, Rawalpindi to Chakwal, Lahore
to Mianwali, Lahore to Narowal, Lahore to Pattoki, Lahore to
Jazz 13 Multan, Multan to Abdul Hakeem, Multan to Bahawalpur, Multan
to Kot Addu, Hyderabad to Badin, Hyderabad to Mirpur Khas,
Karachi to Nawabshah, Sukkur to Larkana




Operator

Towns

Count

Names

Telenor

14

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Narowal, Lahore to Pattoki,
Lahore to Multan, Multan to Abdul Hakeem, Multan to
Bahawalpur, Multan to Kot Addu, Hyderabad to Mirpur Khas,
Karachi to Nawabshah, Karachi to Sanghar, Sukkur to Nawabshah,
Sukkur to Larkana

Ufone

11

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock, Lahore
to Mianwali, Lahore to Narowal, Lahore to Pattoki, Multan to
Abdul Hakeem, Multan to Kot Addu, Hyderabad to Badin,
Hyderabad to Mirpur Khas, Karachi to Nawabshah, Sukkur to
Larkana

ZonG

16

GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,
Multan to Bahawalpur, Multan to Kot Addu, Hyderabad to Badin,
Hyderabad to Mirpur Khas, Karachi to Nawabshah, Karachi to
Sanghar, Sukkur to Nawabshah, Sukkur to Larkana

ii.

Table 5.9: ISHO for Circuit Switched Voice > 98%.

NON-COMPLIANCE. The towns where CMOs remained non-compliant is
mentioned in Table 5.1.1: ISHO for Circuit Switched Voice > 98%.

Operator

Towns

Count

Names

Jazz

3

Rawalpindi to Attock, Karachi to Sanghar, Sukkur to Nawabshah

Telenor

2

Lahore to Mianwali, Hyderabad to Badin

WOINRIF W

Ufone

5

Rawalpindi to Chakwal, Lahore to Multan, Multan to Bahawalpur,
Karachi to Sanghar, Sukkur to Nawabshah

SMS SERVICE

Table 5.1.1: ISHO for Circuit Switched Voice > 98%.

RAB SETUP SUCCESS RATE. All CMOs have achieved the QoS KPI RAB Setup Success
Rate > 98% in all 16 x surveyed Motorways / Highways / Inter Cities Roads.

6.1. 2 x QoS KPIs i.e. “SMS Success Rate” and “SMS End to End Delivery Time” have been measured
and the results are as under:
a. SMS SUCCESS RATE. The analysis of QoS KPI SMS Success Rate of 99% in all the 16 x
surveyed Motorways / Highways / Inter Cities Roads and roads revealed following:
i. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where CMOs
remained compliant is mentioned in Table 6.1: Compliance of SMS Success
Rate > 99%.
S Operator Motorways / Highways / Inter Cities Roads
#. Count Names
7 Jazz 5 Multan to Abdul Hakeem, Hyderabad to Badin, Hyderabad to
) Mirpur Khas, Karachi to Nawabshah, Sukkur to Larkana
2 Telenor 5 GT Road Peshawar to Rawalpindi, Rawalpindi to Chakwal,
’ Multan to Abdul Hakeem, Hyderabad to Badin, Sukkur to Larkana




Motorways / Highways / Inter Cities Roads

#. Operator Count Names
GT Road Peshawar to Rawalpindi, Rawalpindi to Chakwal,
3 Ufone 8 Lahore to Pattoki, Multan to Abdul Hakeem, Multan to
‘ Bahawalpur, Hyderabad to Mirpur Khas, Karachi to Nawabshabh,
Sukkur to Larkana
GT Road Peshawar to Rawalpindi, Rawalpindi to Chakwal,
Lahore to Narowal, Lahore to Pattoki, Lahore to Multan, Multan
4. ZonG 13 to Abdul Hakeem, Multan to Bahawalpur, Hyderabad to Badin,
Hyderabad to Mirpur Khas, Karachi to Nawabshah, Karachi to
Sanghar, Sukkur to Nawabshah, Sukkur to Larkana
Table 6.1: Compliance of SMS Success Rate > 99%
ii. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained non-compliant is mentioned in Table 6.2: Non-Compliance
of SMS Success Rate > 99%.
S # | Operator Motorways / Highways / Inter Cities Roads
Count Names
GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
7 Jazz 11 Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
’ Lahore to Pattoki, Lahore to Multan, Multan to Bahawalpur,
Multan to Kot Addu, Karachi to Sanghar, Sukkur to Nawabshah
Rawalpindi to Attock, Lahore to Mianwali, Lahore to Narowal,
2 Telenor 11 Lahore to Pattoki, Lahore to Multan, Multan to Bahawalpur,
Multan to Kot Addu, Hyderabad to Mirpur Khas, Karachi to
Nawabshah, Karachi to Sanghar, Sukkur to Nawabshah
Rawalpindi to Attock, Lahore to Mianwali, Lahore to Narowal,
3. Ufone 8 Lahore to Multan, Multan to Kot Addu, Hyderabad to Badin,
Karachi to Sanghar, Sukkur to Nawabshah
4 700G 4 Rawalpindi to Attock, Lahore to Mianwali, Multan to Kot Addu,
) Karachi to Nawabshah
Table 6.2: Non-Compliance of SMS Success Rate > 99%
SMS END-TO-END DELIVERY TIME. The analysis of QoS KPI SMS End-to-End Delivery
time of 12 Seconds in all 16 x surveyed Motorways / Highways / Inter Cities Roads,
revealed following:
I. COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained compliant is mentioned in Table 6.3: Compliance of SMS
End-To-End Delivery Time < 12 Seconds.
s # | Operator Motorways / Highways / Inter Cities Roads
Count Names
GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Pattoki,
1 Jazz 13 Multan to Abdul Hakeem, Multan to Bahawalpur, Multan to Kot
Addu, Hyderabad to Badin, Hyderabad to Mirpur Khas, Karachi
to Nawabshah, Sukkur to Nawabshah, Sukkur to Larkana
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,
2 Telenor 9 Hyderabad to Badin, Hyderabad to Mirpur Khas, Karachi to
’ Nawabshah, Karachi to Sanghar, Sukkur to Nawabshah, Sukkur
to Larkana
Rawalpindi to Attock, Lahore to Mianwali, Multan to Abdul
3. Ufone 9

Hakeem, Multan to Bahawalpur, Multan to Kot Addu, Hyderabad




Motorways / Highways / Inter Cities Roads
Count Names
to Mirpur Khas, Karachi to Nawabshah, Sukkur to Nawabshah,
Sukkur to Larkana
GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,
Lahore to Pattoki, Lahore to Multan, Multan to Abdul Hakeem,
Multan to Bahawalpur, Multan to Kot Addu, Hyderabad to Badin,
Hyderabad to Mirpur Khas, Karachi to Nawabshah, Karachi to
Sanghar, Sukkur to Nawabshah, Sukkur to Larkana
Table 6.3: Compliance of SMS End-To-End Delivery Time < 12 Seconds

ii. NON-COMPLIANCE. The Motorways / Highways / Inter Cities Roads where
CMOs remained non-compliant is mentioned in Table 6.4: Non-Compliance
of SMS End-To-End Delivery Time < 12 Seconds.

S. # | Operator

4. ZonG 16

Motorways / Highways / Inter Cities Roads

S. # | Operator

Count Names
1 Jazz 3 Lahore to Narowal, Lahore to Multan, Karachi to Sanghar
GT Road Peshawar to Rawalpindi, Rawalpindi to Attock,
2 Telenor 7 Rawalpindi to Chakwal, Lahore to Mianwali, Lahore to Narowal,

Multan to Bahawalpur, Multan to Kot Addu

GT Road Peshawar to Rawalpindi, Rawalpindi to Chakwal,
3. Ufone 7 Lahore to Narowal, Lahore to Pattoki, Lahore to Multan,
Hyderabad to Badin, Karachi to Sanghar

Table 6.4: Non-Compliance of SMS End-To-End Delivery Time < 12 Seconds

SURVEY MAPS & GRAPHICAL RESULTS

7.1 The 4G/LTE Signal Strength (RSRP) samples recorded during drive test on survey routes
plotted on maps along-with Voice & SMS QoS KPIs survey results in graphical form are placed at Annex-
A, Annex-B & Annex-C on Motorways / Highways and Inter-Cities Roads of Punjab, Sindh & Khyber
Pakhtunkhwa respectively.

STANDING IN SURVEY

8.1. CMOs have been prioritized/ placed at 1st, 2nd, 3rd & 4th position in each category i.e. Mobile
Network Coverage, Mobile Broadband Service, Voice Service and SMS Service, based upon the
compliance level against each QoS KPI in each category in surveyed Motorways / Highways / Inter Cities
Roads.

a. MOBILE NETWORK COVERAGE. The categorization of CMOs as per QoS KPI i.e. Signal
Strength of 4G/LTE and 3G Networks on Surveyed Motorways / Highways and Inter
Cities Roads is shown in Table 8.1: CMOs Standing in Mobile Network Coverage.

S Compliance Level - Number of Motorways /

#' Operator Highways / Inter Cities Roads Standing
) Compliant Non-Compliant

1 ZonG 28 4 1st

2. Jazz 22 10 2nd

3. Telenor 20 12 3rd

4. Ufone 19 13 4th

Table 8.1: CMOs Standing in Mobile Network Coverage




MOBILE BROADBAND SERVICE. In each surveyed city, CMOs have been ranked as 1st,
2nd, 3rd & 4th 35 per the highest to lowest obtained User Data Throughput in 4G/LTE
and 3G Networks on Surveyed Motorways / Highways and Inter Cities Roads is shown
in Table 8.2: CMOs Standing in Mobile Broadband Service.

S 4G Highest Throughput on Motorways /

#; Operator Highways /Roads Standing
. 1st 2nd 3rd 4th

1. ZonG 13 3 - - 1st

2. Jazz 3 13 - - 2nd

3. Telenor - - 9 7 3rd

4. Ufone - 7 9 4th

Table 8.2: CMOs Standing in Mobile Broadband Service

VOICE SERVICE. The categorization of each CMOs, as per the maximum complaint
Voice QoS KPIs on Surveyed Motorways / Highways and Inter Cities Roads is shown
in Table 8.3: CMOs Standing in Voice Service.

S. Voice QoS KPIs .
#. Operator Compliant Non-Compliant Standing
1 ZonG 99 13 1st
2. Telenor 79 33 2me
3. Ufone 77 35 3rd
4. Jazz 70 42 4th

Table 8.3: CMOs Standing in Voice Service

SMS SERVICE. The categorization of each CMOs, as per the maximum complaint SMS
QoS KPIs on Surveyed Motorways / Highways and Inter Cities Roads is shown in Table
8.4: CMOs Standing in SMS Service

S SMS QoS KPIs .
# Operator Compliant Non-Compliant Standing
1 ZonG 29 3 st
2. Telenor 14 18 2nd
3. Ufone 17 15 3rd
4 Jazz 18 14 4th

Table 8.4: CMOs Standing in SMS Service

OVERALL STANDING. The overall standing of each CMOs in each category of service
is mentioned in Table 8.5: CMOs Overall Standing in QoS Survey.

STANDING
S # Service o nd 3rd ™
1 Mobile Network Coverage | ZonG Jazz Telenor Ufone
2. Mobile Broadband ZonG Jazz Telenor Ufone
3. Voice ZonG | Telenor Ufone Jazz
4 SMS ZonG | Telenor Ufone Jazz

Table 8.5: CMOs Overall Standing in QoS Survey
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)

]AZZ 4G COVERAGE (RSRP) - RAWALPINDI TO ATTOCK TELENOR 4G COVERAGE (RSRP) - RAWALPINDI TO ATTOCK
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

JAZZ 3G COVERAGE (RSCP) - RAWALPINDI TO ATTOCK
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QUALITY OF SERVICE SURVEY RESULTS - RAWALPINDI TO ATTOCK

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS ~-RAWALPINDI TO ATTOCK

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)

JAZZ 4G COVERAGE (RSRP) - LAHORE TO MULTAN

TELENOR 4G COVERAGE (RSRP) - LAHORE TO MULTAN
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO MULTAN

Network Accessibility > 99%
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)
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Serving RS RP [dBm]

® 6510 (6,

0.1%)
® 7510-65 (475,

4.3%)
-85 10 -75 (6110, 54.8%)
@ -1001t0-85 (1593, 14.3%)
® -140 10 -100 (2973, 26.6%)

', &
N

Serving RS RP [dBm]
® 65100 (16 0.2%)
® -7510-65 (561, 5.5%)
-85 10 -75 (1928, 19.0%)
@ -100t0 -85 (6206, 61.2%)
e

@ -14010-100 (1437, 14.2%)

%

mm\
UFONE 4G COVERAGE (RSRP) - MULTAN TO KOT ADDU ZONG 4G COVERAGE (RSRP) - MULTAN TO KOT ADDU
\\ Serving RS RP [dBm] Serving RS RP [dBm]
® 1001 05 (688, 22 3%)

|
|
|
|
|
|

/
e ——————

@ -140 10 -100 (2389, 77.5%)

@® 65100 (1,

0.0%)
75 10 -65 (71

@ 0.7%)

-85 t0 -75 (400,  3.8%)
® 10010 -85 (2524, 23.8%)
@ -140to -100 (7591, 71.7%)

N




3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)
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QUALITY OF SERVICE SURVEY RESULTS - MULTAN TO KOTADDU

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - MULTAN TO KOTADDU

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)
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QUALITY OF SERVICE SURVEY RESULTS ~RAWALPINDI TO CHAKWAL
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Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS ~-RAWALPINDI TO CHAKWAL

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)
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QUALITY OF SERVICE SURVEY RESULTS - MULTAN TO ABDUL HAKEEM

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - MULTAN TO ABDUL HAKEEM

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)
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QUALITY OF SERVICE SURVEY RESULTS - MULTAN TO BAHAWALPUR

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - MULTAN TO BAHAWALPUR

3G Signal Strength (RSCP) > -100dBm
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO PATTOKI

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO PATTOKI

3G Signal Strength (RSCP) > -100dBm
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO MIANWALI

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO MIANWALI

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)

TELENOR 4G COVERAGE (RSRP) - LAHORE TO NARROWAL

JAZZ 4G COVERAGE (RSRP) - LAHORE TO NARROWAL
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO NARROWAL

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - LAHORE TO NARROWAL

3G Signal Strength (RSCP) > -100dBm
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)
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QUALITY OF SERVICE SURVEY RESULTS - KARACHI TO NAWABSHAH

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - KARACHI TO NAWABSHAH

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

JAZZ 3G COVERAGE (RSCP) - SUKKUR TO NAWABSHAH

TELENOR 3G COVERAGE (RSCP) - SUKKUR TO NAWABSHAH
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QUALITY OF SERVICE SURVEY RESULTS - SUKKUR TO NAWABSHAH

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - SUKKUR TO NAWABSHAH

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)

TELENOR 4G COVERAGE (RSRP) - SUKKUR TO LARKANA

JAZZ 4G COVERAGE (RSRP) - SUKKUR TO LARKANA
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

TELENOR 3G COVERAGE (RSCP) - SUKKUR TO LARKANA

JAZZ 3G COVERAGE (RSCP) - SUKKUR TO LARKANA
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QUALITY OF SERVICE SURVEY RESULTS - SUKKUR TO LARKANA

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - SUKKUR TO LARKANA

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

TELENOR 3G COVERAGE (RSCP) - KARACHI TO SANGHAR
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QUALITY OF SERVICE SURVEY RESULTS - KARACHI TO SANGHAR
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QUALITY OF SERVICE SURVEY RESULTS - KARACHI TO SANGHAR

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)

JAZZ 4G COVERAGE (RSRP) - HYDERABAD TO BADIN

TELENOR 4G COVERAGE (RSRP) - HYDERABAD TO BADIN

2
Jams! oico  AHydersbad Tando Qaiser Serving RS RP [dBm]
> ¢ ® 55100 (64 0.6%)

-8510-75 (3703, 34.0%)

o -7510-65 (1006, 9.2%)
Broh (.,‘».\a Hoosrl
»
-

=)
@ -100 to -85 (3889, 35.7%)
L

-140 to -100 (2240, 20.5%)

Jamshors -

~~ "L__~Hydersbad

o S

~

Broh (.m‘ Hoosrl

Tando Qaiser

Serving RS RP [dBm]

® 65100 (350, 2.8%)

® .7510-65 (2907, 23.3%)
-85 to -75 (3138, 25.2%)

@® -100to -85 (5201, 41.8%)

@® -14010-100 (858, 6.9%)

wrYsS

> Allahyar >
\ Tondo Fazal 259 T % 7},) o 3559 Qo
\Yss \P,(‘
S5 =53
/ RTIR) / PRTIRT
/ /
7z i Jerruck = g Jerruck
A Kapo Shah Kapoor
Bar Bar
Ohand Ohand
¥in Wi
Bu " Buiri Shah
Midn K MidnKa
Laiq Laiq
o 355 hok Sh
Daro Me ok e Me s
X Khorw
£ ey Py
=3V :““ SrYsS
UFONE 4G COVERAGE (RSRP) - HYDERABAD TO BADIN ZONG 4G COVERAGE (RSRP) - HYDERABAD TO BADIN
m/Ja/mw?(i\_/'Nydergéd Tando Qaiser :ew_le"::: z’: fieinl 0:5%) 1-5) Jamsnc{ri\}_"yde'%éd i e :e"".'s“::: :Zi:dam}z 0%)
o / ® 75t0-65 (1880, 18.6%) =z / ® 7510 -65 (2882, 23.0%)
o . = -85 10 -75 (2136 2%) @ .. s ‘ -85 to -75 (4475, 35.8%)
e - - Brohi Goth Hoosrl ® -100t0-85 (3816 8%) —s oy 2 BrohiGoth B  Hoosr @ -100to -85 (3863, 30.9%)
/@ A ® -140t0-100 (2220, 22.0%) /‘m \ Tordo Allahyar @® -14010-100 (919, 7.3%)
< Katnar o 23 5% 0 % K@D Tando Fazal P2
\ \r.,. h Be >
- \ \ *
\\\\ 363 N 353
N / e
/ NG /
: Jerruck = jerruck
Shaf Kot Shak Kapoor
ea Bar
Ohandn
Kinjhar
Buiri Shar Buiri Shak
Laa s Laky Midn Ka
sh sn
Sar0 1 aro M i
horwa Xn
234300 PyPvessa C
R
o

SrYsS




3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

JAZZ 3G COVERAGE (RSCP) - HYDERABAD TO BADIN

TELENOR 3G COVERAGE (RSCP) - HYDERABAD TO BADIN
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QUALITY OF SERVICE SURVEY RESULTS - HYDERABAD TO BADIN

Network Accessibility > 99%
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QUALITY OF SERVICE SURVEY RESULTS - HYDERABAD TO BADIN

3G Signal Strength (RSCP) > -100dBm
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4G NETWORK COVERAGE / SIGNAL STRENGTH (RSRP)

TELENOR 4G COVERAGE (RSRP) - HYDERABAD TO MIRPUR KHAS
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

JAZZ 3G COVERAGE (RSCP) - HYDERABAD TO MIRPUR KHAS

TELENOR 3G COVERAGE (RSCP) - HYDERABAD TO MIRPUR KHAS
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ZONG 3G COVERAGE (RSCP) - HYDERABAD TO MIRPUR KHAS

AS Best CPICH RSCP [dBm]
Sexhat ® 65100 (1211, 13.3%)
(S ® 751065 (1401, 15.4%)
Porat 851075 (2431, 26.7%)
® -10010-85 (3749, 41.2%)
Misci fnakhrejo / @ -14010-100 (309, 3.4%)
840 xnan
/ Pathan
Sl /
5 /
/
Memon /
3 Wasi /
/
Kot Jlandal
/ rrpur-Ki
Shahpur s P
/ Sultanabad > ‘L‘t.(
vittager L -

Goth Zanir
Barich

— Dolat Laghari

"’ Samar
5 = gotth

Goth Zanhir
Barich

T« Wadero
Ghulab
irjat

Tando Maider
b Tando Qaiser

\

| Hoosni

Sexhat
vy
Pocat
Misci Jnokheed
Solia
Memon
W Wt ;
//
Kot jiandal /
/ snanpur a0
vitiade1

AS Best CPICH RSCP [dBm)]
® 65100 (2076, 28.5%)
® .75t0-65 (2272, 31.1%)
8510 75 (1611, 22.1%)
® .100t0-85 (1283, 17.6%)
® -140t0-100 (53, 0.7%)

Dolat Laghart

gotth




QUALITY OF SERVICE SURVEY RESULTS - HYDERABAD TO MIRPUR KHAS

Network Accessibility > 99%

Service Accessibility > 98%
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QUALITY OF SERVICE SURVEY RESULTS - HYDERABAD TO MIRPUR KHAS

3G Signal Strength (RSCP) > -100dBm
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3G NETWORK COVERAGE / SIGNAL STRENGTH (RSCP)

JAZZ 3G COVERAGE (RSCP) - PESHAWAR TO RAWALPINDI

AS Best CPICH RSCP [dBm)]

e ® 65100 (3383, 350%)

® 751065 (2747, 28.4%)

- ) -8510 -75 (2150, 22 2%)
s @® 10010 -85 (1208, 12.5%)
@ 14010 -100 (185, 19%)
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TELENOR 3G COVERAGE (RSCP) - PESHAWAR TO RAWALPINDI

AS Best CPICH RSCP [dBm]

® 65100 (5533, 37.6%)
® 751065 (4063, 27 6%)

8510 -75 (3733, 254%)
@ 10010 -85 (1342, 9.1%)
@ -14010-100 (29, 02%)

ZONG 3G COVERAGE (RSCP) PESHAWAR TO RAWALPINDI

AS Best CPICH RSCP [dBm)]

® 65100 (8401, 418%)

® 751065 (7154, 356%)
8510 -75 (3868, 19.2%)

® 10010 -85 (692, 3.4%)
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QUALITY OF SERVICE SURVEY RESULTS - GT ROAD PESHAWAR TO RAWALPINDI

Network Accessibility > 99% Service Accessibility > 98%
100.01% 105.00%
100.00%  100.00%  100.00% 100.00%
100.00% 100.00%
96.36%
100.00%
95.00%
99.99% 99.99% 89.09%
90.00% 0
99.999% 87.04%
99.98% I 85.00% I I
99.98% 80.00%
Jazz Telenor Ufone ZonG Jazz Telenor Ufone ZonG
Call Connection Time < 6.5 Seconds Call Completion Ratio > 98%
8.00
7.19 6.80 100.50% 100.00%  100.00%
7.00 6.50 100.00%
6.00 99.50%
4.76
5.00 99.00%
4.00 98.50% 97.87% 98.11%
3.00 98.00% N
2.00 97.50%
1.00 97.00%
0.00 96.50%
Jazz Telenor Ufone ZonG Jazz Telenor Ufone ZonG
Mean Opinion Score > 3 ISHO for Circuit Switched Voice > 98%
4 0,
3.47 100.50% 100.00%  100.00%  100.00%
3.5 3.05 )83 3.15 100.00%
3 99.50%
2.5
. 99.00%
98. 0,
1.5 8.50% 98.00%
L 98.00%
05 97.50% I
0 97.00%
Jazz Telenor Ufone ZonG Jazz Telenor Ufone ZonG
SMS Success Rate > 99% SMS End-to-End Delivery Time < 12 Seconds
.009 16.00
102.00% 100.00% 100.00% 13.44
100.00% 98.18% 14.00 1215
98.00% 12.00
96.00% 10.00 8.68 8.54
94.00% 8.00
92.00% 90.74% 6.00
90.00% 4.00
88.00% 2.00
86.00% 0.00
Jazz Telenor Ufone ZonG Jazz Telenor Ufone ZonG




QUALITY OF SERVICE SURVEY RESULTS - GT ROAD PESHAWAR TO RAWALPINDI

3G Signal Strength (RSCP) > -100dBm 3G Signal Strength (RSCP) Confidencel Level > 90%
99.84% 99.99% 100.00%
100.00% )
685 — 99.50%
99.00%
T m————————— 98.50% 98.29%
98.00%
ues
97.50%
-74 -72 -70 -68 -66 97.00%
Mjazz  MTelenor ®Ufone  ®™ZonG Jazz Telenor Ufone ZonG
4G Signal Strength (RSRP) > -100dBm 4G Signal Strength (RSRP) Confidencel Level > 90%
100.00% 98.35%

816 Ll

826 | 1 95.00% 93.42%
90.09%
859 1 90.00%
86.26%
ey B5.00% I
-88 -86 -84 -82 -80 -78 80.00%

mjazz ®Telenor w®Ufone ®™ZonG Jazz Telenor Ufone ZonG

User Data Throughput (4G) > 2Mbps

18.00 17.05

16.00
14.00
12.00
10.00 8.91

8.00
6.00 4.78

4.00 2.96

N

0.00

Jazz Telenor Ufone ZonG






