INDEPENDENT CMOS’ QUALITY OF SERVICE SURVEY RESULTS
(3R & 4™ QUARTER, 2019)

In the 3rd & 4th Quarter 2019, Pakistan Telecommunication Authority (PTA) has
carried out Independent survey to check Quality of Service (QoS) of Cellular Mobile
Operators (CMOs) from September to December 2019 in twelve (12) different cities of
Baluchistan, Khyber Pakhtunkhwa, Punjab, Sindh and Azad Jammu Kashmir. The names
of these cities are as under:

S. No. Name S. No. Name S. No. Name
1 Abbottabad 5 Muzaffarabad 9 Swabi
2 Charsadda 6 Sargodha 10 TandoAllahYar
3 Gujranwala 7 Sibbi 11 Taxila
4 Murree 8 Sukkur 12 Thatta

DATA - KEY PERFORMANCE INDICATORS

Data KPIs. The performance of data services of CMOs has been checked by measuring User Data
Throughput and Signal Strength (i.e. Received Signal Code Power (RSCP) for 3G and Reference
Signal Receive Power (RSRP) for 4G.

User Data Throughput 7his KPI defines user data rate (Internet speed) to be provided by
CMOs to mobile users across the coverage areas. The data throughput results of all CMOs
are as under:

User Data Throughput (3G) (Threshold > 256Kbps)
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Overall Rural Urban
M Jazz 4054.12 4222.25 4358.02
M Telenor 3687.67 3715.35 3731.22
M Ufone 3812.62 3518.31 4114.17
M ZonG 2479.75 2383.02 2521.36

CMOs User data “throughput” of 3G services found higher than the threshold value of 256Kbps
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User Data Throughput (4G) (Threshold > 2Mbps)

25.00
20.00

15.00

Mbps

10.00

5.00

0.00

Overall Rural Urban
M Jazz 15.65 19.10 15.21
M Telenor 4.20 6.23 3.59
M ZonG 5.32 6.03 5.16

CMOs User data “throughput” of 4G services found higher than the threshold value of ZMpbs

SIGNAL STRENGTH. This KPI defines Received Signal Code Power (RSCP) for 3G and
Reference Signal Receive Power (RSRP) for 4G and denotes the power measured by a
receiver on a particular physical communication channel. It is used as an indication
of signal strength, as ahandover criterion, in downlink power control, and to
calculate path loss”. The Signal Strength for CMOs are as under:

Signal Strength (RSCP) 3G
(Threshold: Min -100 dBm with 90% Confidence)

102.00%
100.00%
98.00%
96.00%
94.00%
92.00%
90.00%
88.00%
86.00%

Overall Rural Urban

W Jazz 97.10% 95.72% 97.47%
M Telenor 96.43% 96.93% 95.90%
i Ufone 95.97% 90.48% 97.41%
MZONG 99.40% 99.24% 99.42%

RSCP of 3G Network of all CMOs observed to be greater than -100 dBm with 90% confidence
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Signal Strength (RSRP) 4G

M . 0
120.0% (Threshold: Min -100 dBm with 90% Confidence)
100.0% —
80.0%
60.0%
40.0%
20.0%
0.0%
Overall Rural Urban
M Jazz 89.2% 81.0% 90.1%
M Telenor 90.5% 78.6% 91.8%
MZONG 95.0% 89.9% 96.9%

. RSRP of 4G Network of falls short of the minimum threshold (-100 dBm with 90 %
confidence) both in Urban and Rural Areas
° Telenor and ZonG failed to achieve the desired threshold in Rural Areas.

VOICE - KEY PERFORMANCE INDICATORS

Voice KPIs. The performance of voice services of CMOs has been checked by measuring Network
Down Time/Network Accessibility, Grade of Service, Service Accessibility, Call Connection Time,
Call Completion Ratio, End-to-End Speech Quality and Session Abnormal Release Rate Key
Performance Indicators (KPIs).

Network Accessibility. “The probability that mobile services are available to an end
customer display of the network indicator on the mobile equipment”.

Network Accessibility (Threshold: > 99%)

100%
99%
98%
97%
96%
95%
Overall Rural Urban
M Jazz 99.90% 99.89% 99.98%
M Telenor 99.60% 99.30% 99.80%
M Ufone 99.93% 99.95% 99.89%
MZonG 99.97% 99.98% 99.97%
M SCOM 100.00%

CMOs have met the threshold value of Network Accessibility

Grade of Service (GOS). “Grade of Service is probability that the end customer cannot
access the mobile services when requested if it is offered by display of the network
indicator on the mobile phone. In simple words, Grade of Service is Network Blocking”.
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Grade of Service (Threshold: < 2%)

4%
3%
2%
1%
0%
Overall Rural Urban
M Jazz 1.09% 0.40% 1.07%
M Telenor 3.21% 2.02% 3.13%
i Ufone 1.48% 0.59% 2.18%
M ZonG 0.59% 0.40% 0.67%
M SCOM 0.00%

° Telenor failed to meet the threshold value in both Rural and Urban Areas
° Ufone was unable to achieve the desired threshold in Urban Areas

Service Accessibility. “Service Accessibility is the probability that the user can access the

desired service. A given network accessibility is a precondition for this phase”.

Service Accessibility (Threshold: > 98%)

100%
98%
99%
98%
97%
96%
95%
Overall Rural Urban
W Jazz 98.91% 98.14% 98.92%
M Telenor 96.76% 97.98% 96.87%
M Ufone 98.52% 99.42% 98.09%
M ZonG 99.42% 99.60% 99.33%
M SCOM 100.00%

Telenor failed to achieve the criteria of Service Accessibility in both Urban and Rural Areas

Call Connection Time. “Call Connection Time is the time between sending of complete call
initiation information by the caller and in return receipt of call setup notification. In
simple words, it is time between dialing a number and hearing ring-back tone”.

Page 4 of 46



Call Connection Time (Threshold: < 6.5 sec)

6.50
6.00
[72]
k=
§ 5.50
“ 500
4.50
4.00
Overall Rural Urban
M Jazz 6.13 6.05 5.90
M Telenor 5.55 5.43 5.51
i Ufone 5.28 5.35 5.08
M ZonG 6.53 6.43 6.03
SCOM 4.40

ZonG failed to achieve the benchmark of Call Connection Time of 6.5 seconds.

Call Completion Ratio. “Call Completion Ratio is the probability that a service, once
obtained, will continue to be provided under given conditions for a given time duration or
until deliberately terminated by either caller (A-party) or receiver (B-party). In simple
words, this KPI provides information about Call Drops”.

Call Completion Ratio (Threshold: > 98%)

100%
99%
98%
97%
96%
95%
Overall Rural Urban
M Jazz 99.10% 99.39% 98.84%
M Telenor 97.92% 98.15% 98.53%
M Ufone 99.20% 99.00% 99.06%
MZonG 98.33% 98.35% 99.19%
SCOM 100.00%

Telenor failed to meet threshold value of 98%

End-to-End Speech Quality. End-to-End Speech Quality is the degree of speech quality that
a listener perceives at the terminal/mobile with a talker at the other end. In simple words,
it provides information about clarity of voice.
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End to End Speech Quality (Threshold: > 3)

5.00
4.50
4.00
[7¢]
S
3.50
3.00
2.50
Overall Rural Urban
M Jazz 3.78 3.75 3.77
M Telenor 3.63 3.70 3.62
M Ufone 3.76 3.77 3.79
M ZonG 3.93 3.95 3.96
M SCOM 3.70

Mean Opinion Score (MOS) of CMOs found above the threshold value of 3

Inter System Handover (ISHO) For Circuit Switched Voice. “Inter System Handover is the

measurement of successtulness of Handover in 3G/2G for Circuit Switched Voice.”

Inter System Handover Success Rate of CS Voice

(Threshold: > 98%)

100%
98%
96%
94%
92%
90%
Overall Rural Urban
M Jazz 99.89% 98.49% 99.40%
M Telenor 98.92% 98.54% 98.83%
M Ufone 97.74% 100.00% 97.11%
MZonG 97.78% 95.83% 100.00%

° Ufone failed to meet the threshold value of 98% in Urban Areas
. ZonG failed to meet the threshold value of 98% in Rural Areas
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SMS - KEY PERFORMANCE INDICATORS

SMS KPIs. The performance of SMS services of CMOs has been checked by measuring SMS
Success Rate and End-to-End SMS Delivery Time Key Performance Indicators (KPIs).

SMS Success Rate. SMS Success Rate is the probability that the short message is
delivered successfully, end-to-end when requested and display of the relevant
information on the mobile phone. It provides information about successful delivery of

SMS.
SMS Success Rate (Threshold: > 99%)
100% |
99%
0
e
97%
96%
95%
Overall Rural Urban
HJazz 100.00% 100.00% 100.00%
M Telenor 98.71% 100.00% 97.58%
4 Ufone 97.00% 100.00% 98.40%
M ZonG 100.00% 100.00% 100.00%
M SCOM 100.00%

SMS Success Rate of Telenor and Ufone were observed below 99% in Urban Areas

End-to-End SMS Delivery Time. End-to-End SMS Delivery Time is the time between
sending a short message to a short message center and receiving the very same short
message at intended mobile phone (receiver). It provides average time taken for delivery
of short message from sender to recipient.

End to End SMS Delivery Time (Threshold: < 12 Sec)

12.00
w 8.00
k=
§ 6.00
Y400

2.00

0.00

Overall Rural Urban

M Jazz 3.07 3.78 2.84
M Telenor 2.98 2.86 3.00
M Ufone 5.45 4.40 5.52
MZonG 2.91 3.65 2.99
M SCOM 1.60

All CMOs are meeting the threshold for End-to-End SMS Delivery Time of 12 Seconds
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CITY WISE SURVEY RESULTS

1. OVERALL
User Data Throughput (Threshold: > 256 kbps)
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2000 114 | - : —

1000 ‘ ’ l

0 Abbb lelh
(atta a Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala| Sargodha Murree Taxila Sibbi

M Jazz 6963.20 4812.80 4915.20 4975.70 5326.60 2842.70 3091.50 2956.40 3295.90 4160.60 1254.70
M Telenor| 2355.20 3788.80 1638.40 6095.20 8217.30 4988.50 3508.90 3104.60 1170.10 2407.50 3289.90
M Ufone 3276.80 2252.80 3983.36 5701.70 4349.70 4237.90 5060.00 4985.80 3030.00 3283.30 1777.50
M ZonG 2355.20 521.00 709.60 4406.30 4848.40 2494.10 3066.30 4294.30 1236.20 868.80 2477.10
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User Data Throughput 4G (Threshold > 2Mbps)

30.00

25.00

20.00
2.
o 15.00
=

10.00

5.00

000 - Tando Allah

Abbottabad = Charsadda = Gujranwala Murree Sargodha Sibbi Sukkur Swabi an Y(;r a Taxila Thatta

W Jazz 13.70 23.90 7.32 23.48 13.07 7.13 16.10 11.92 20.28 19.59
M Telenor 2.50 3.06 4.33 1.32 3.30 5.53 5.70 5.23 2.45 8.58
M ZonG 2.30 0.90 4.40 15.33 271 4.30 2.43 3.60 5.17 12.99 4.40
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Signal Strength RSCP- 3G (Threshold: : Min-100dBm with 90% Confidence)

110% | e |

Ao

70% .

60% .

50% .

40%

30% Abbottab TandoAlla | Guj 1

Od 2931 Charsadda Swabi Sukkur Thatta arlllYZr a u]rz;nwa Sargodha | Murree Taxila Sibbi

M azz 97.75% 94.06% 96.49% 98.11% 98.03% 99.98% | 100.00% | 97.84% 87.98% 99.68% 98.17%
M Telenor| 96.03% 89.49% 99.05% 99.39% 97.56% 99.81% 99.98% 99.84% 86.74% 93.15% 99.68%
i Ufone 99.90% 99.44% 99.52% 96.62% 67.42% 99.50% 98.65% 95.99% 98.75% 99.91% 100.00%
M ZonG 99.08% 99.52% 98.87% 99.94% 99.74% | 100.00% | 100.00% | 99.73% 96.74% 99.85% 99.91%
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Signal Strength (RSRP) 4G
(Threshold:Minimum -100dBm with 90% Confidence)

120.00%
100.00%
80.00%
60.00%
40.00%
20.00%
0.00% TandoAllah
Abbottabad Charsadda Gujranwala Murree Sargodha Sibbi Sukkur Swabi anYZr a Taxila Thatta
W Jazz 88.12% 86.87% 98.11% 90.05% 84.17% 82.12% 80.12% 98.19% 97.28% 87.40%
MTelenor 93.71% 98.56% 68.76% 97.67% 100.00% 87.00% 83.82% 88.00% 96.75% 90.61%
M ZonG 88.12% 97.32% 99.94% 96.34% 87.28% 97.63% 98.91% 82.28% 97.14% 99.91% 99.68%
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Network Accessability (Threshold: >99%) @
99%

100.00%
99.50% I I —
- I I I H
- l I I
97.50% - . B
97.00% -

Abbottaba Charsadda| Swabi Sukkur Thatta TandoAlla | Gujranwal Sargodha | Murree Taxila Sibbi Muzaffara

d hYar a bad

W Jazz 99.90% | 100.00% | 100.00% | 100.00% | 99.90% | 100.00% | 100.00% | 99.90% 99.80% | 100.00% | 100.00% | 99.30%
M Telenor| 100.00% | 99.80% | 100.00% | 100.00% | 99.90% 99.90% 99.70% 99.90% 99.00% 97.90% 99.90% 99.20%
M Ufone 100.00% | 100.00% | 99.90% | 100.00% | 99.80% | 100.00% | 100.00% | 99.90% 99.50% | 100.00% | 100.00% | 100.00%
M ZonG 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.90% | 100.00% | 99.80% | 100.00% | 99.98% | 100.00%
4 SCOM 100.00%
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Grade of Service (Threshold: < 2%)

14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00% :
0.00% w o ellu N m i
Abbottaba Charsadda| Swabi Sukkur Thatta TandoAlla | Gujranwal Sargodha | Murree Taxila Sibbi Muzaffara
d hYar a bad
W Jazz 2.51% 0.50% 0.00% 0.00% 0.00% 0.50% 1.01% 5.00% 2.53% 1.01% 0.00% 0.00%
M Telenor| 1.51% 7.50% 0.00% 0.00% 1.00% 1.00% 3.60% 2.00% 10.88% 0.50% 0.50% 10.00%
i Ufone 12.73% 0.49% 2.00% 0.50% 0.00% 0.00% 0.50% 1.00% 0.51% 0.00% 0.00% 0.00%
M ZonG 1.03% 0.99% 0.00% 0.00% 0.00% 0.50% 0.50% 0.00% 0.50% 2.50% 1.00% 0.00%
14 SCOM 0.00
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96.00%
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80.00%

Service Accessibility (Threshold: > 98%)

| 98% \

Abbottaba
d

Charsadda

Swabi

Sukkur

Thatta

TandoAlla
hYar

Gujranwal
a

Sargodha

Murree

Taxila

Sibbi

Muzaffara
bad

W Jazz

97.49%

99.50%

100.00%

100.00%

100.00%

99.50%

98.99%

95.00%

97.47%

98.99%

100.00%

100.00%

M Telenor

98.49%

92.50%

100.00%

100.00%

99.00%

99.00%

95.98%

98.00%

89.12%

99.50%

99.50%

90.00%

i Ufone

87.27%

99.51%

98.00%

99.50%

100.00%

100.00%

99.50%

99.00%

99.49%

100.00%

100.00%

100.00%

M ZonG

98.97%

99.01%

100.00%

100.00%

100.00%

99.50%

99.50%

100.00%

99.50%

97.50%

99.00%

100.00%

4 SCOM

100.00%
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12.00
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11.00
10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
4.00
3.50
3.00

Second

Call Connection Time (Threshold: < 6.5 Sec)

6.5 Sec

=Tl

Abbottaba
d

Charsadda

Swabi

Sukkur

Thatta

F'ETE

TandoAlla
hYar

Gujranwal
a

Sargodha

Murree

Taxila

Sibbi

Muzaffara
bad

W Jazz

5.40

5.10

5.00

5.70

5.90

5.20

6.40

7.70

6.60

6.40

5.30

8.90

M Telenor

6.00

6.40

5.50

4.10

4.20

4.80

5.60

6.30

6.10

6.10

4.80

6.70

M Ufone

5.60

4.70

5.10

4.20

5.40

4.90

4.50

5.80

5.10

6.30

5.80

6.00

M ZonG

6.70

6.30

6.10

5.50

5.40

5.40

7.30

7.40

5.80

5.50

5.40

11.60

4 SCOM

4.40

Page 15 of 46



Call Completion Ratio (Threshold: > 98%)

98%

100.00%
98.00% m -
96.00%
94.00%
92.00%
90.00%
88.00%
86.00%
84.00% .

Abbottaba Charsadda| Swabi Sukkur Thatta TandoAlla | Gujranwal Sargodha | Murree Taxila Sibbi Muzaffara

d hYar a bad

M Jazz 100.00% | 100.00% | 100.00% | 99.00% | 99.00% | 100.00% | 98.47% | 98.95% | 95.85% | 97.97% | 100.00% | 100.00%
M Telenor| 98.98% | 99.46% | 99.00% | 99.50% | 99.49% | 98.90% | 98.43% | 9592% | 94.77% | 100.00% | 94.97% | 95.56%
i Ufone 98.96% | 99.51% | 98.98% | 100.00% | 98.50% | 98.50% | 98.99% | 98.99% | 98.46% | 99.50% | 100.00% | 100.00%
M ZonG 97.93% | 98.51% | 100.00% | 100.00% | 100.00% | 99.50% | 98.99% | 97.50% | 97.49% | 100.00% | 100.00% | 90.00%
4 SCOM 100.00%
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MOS

4.50

Mean Opinion Score (Threshold: >3)

3.00
4.00 I
3.50 ' I I
2.50 |
200 T bbottab . B R [ TandoAlla [ Guj 1 Muzaff
oMb charsadda| Swabi Sukkur Thatta andoatia) bujranwa Sargodha | Murree Taxila Sibbi uratiara
d hYar a bad
W Jazz 3.90 3.90 3.90 3.80 3.90 3.80 3.60 3.60 3.70 3.70 3.80 3.70
M Telenor 3.50 3.60 3.70 3.80 3.80 3.80 3.50 3.60 3.50 3.60 3.80 3.40
M Ufone 3.70 3.90 3.80 3.80 3.70 3.80 3.90 3.80 3.70 3.70 3.50 3.80
M ZonG 3.90 4.00 4.10 3.90 3.90 3.80 4.10 4.00 3.90 4.00 4.00 3.50
M4 SCOM 3.70
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Inter System Handover Success Rate of CS Voice (Threshold: > 98%)

100.00%
98%

99.50%

99.00%

98.50%

98.00%

97.50% | |

97.00% = == —

Abb(ﬁttaba Charsadda Swabi Sukkur Thatta Tangl(c;?llah Gujranwala| Sargodha Murree Taxila Sibbi

W Jazz 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 98.80% 100.00% 100.00% 100.00%
M Telenor| 97.60% 97.40% 98.00% 100.00% 100.00% 100.00% 96.30% 98.80% 100.00% 100.00% 100.00%
M Ufone 100.00% 100.00% 81.80% 100.00% 100.00% 100.00% 100.00% 100.00% 94.30% 99.00% 100.00%
MZonG 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 90.00% 90.00% 100.00%
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SMS Success Rate (Threshold: > 99%)

99%

100.00%
- I I I I I I
- I I I I I I I
- I I I I I I
- I I I = I I
97.50% I [
97.00% ' .

Abbottaba Charsadda| Swabi Sukkur Thatta TandoAlla | Gujranwal Sargodha | Murree Taxila Sibbi Muzaffara

d hYar a bad

W Jazz 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
M Telenor| 98.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 88.50% | 100.00% | 98.00% | 100.00%
i Ufone | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 86.00% | 98.00% | 100.00% | 100.00% | 80.00% | 100.00%
M ZonG 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
4 SCOM 100.00%
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End to End Delivery Time (Threshold: < 12 Sec)

13.00

12.00

11.00 ‘\

10.00 \\
9.00 K_\ \“

12 Sec

8.00

7.00 ‘

Second

6.00

5.00

4.00

3.00

2.00

1.00

Abbo(ictaba Charsadda| Swabi Sukkur Thatta Tar&?{zﬁ\lla Gu1ra;nwal Sargodha | Murree Taxila Sibbi MuEzilfara

W ]azz 5.00 4.10 3.90 3.00 2.90 2.10 1.50 2.00 2.60 3.00 4.10 2.60
® Telenor 4.70 3.80 3.40 2.30 2.40 2.20 3.10 2.50 2.60 2.60 3.90 2.30
i Ufone 6.80 5.10 6.00 4.40 4.50 4.30 7.10 3.90 6.00 2.50 7.90 6.90
M ZonG 2.90 5.30 4.90 3.50 2.20 2.20 1.70 1.80 2.00 4.20 2.30 1.90
4 SCOM 1.60
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2. URBAN AREAS

User Data Throughput (Threshold: > 256 kbps)

8000

7000 L\| 256 kbps Il

6000

5000
8. .

4000
) .

3000 .

Al H v

v
0 — |y Py . . | P g | [
Abbottabad | Charsadda Swabi Sukkur Thatta Tan;i{(;fllah Gujranwala | Sargodha Murree Taxila

W Jazz 6133.76 4710.40 4904.96 5178.60 5974.80 1863.90 3649.50 3242.80 3061.60 4859.90
M Telenor| 2457.60 3891.20 1740.80 6154.50 7372.20 5219.00 3356.60 3553.50 1160.80 2406.00
M Ufone 3276.80 2355.20 4096.00 5946.00 4778.20 3264.30 5407.80 5477.80 3259.30 3280.30
M ZonG 2662.40 393.30 754.50 4541.70 4297.10 1547.40 3785.80 5059.90 1242.40 929.10
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User Data Throughput (Threshold: > 2Mbps)

35
30
25
2Mbps
20
2]
o
e
=
15
10
5
0 — TandoAllah
Abbottabad | Charsadda Swabi Sukkur Thatta aner a Gujranwala | Sargodha Murree Taxila
W jazz 10.25 30.50 14.51 7.09 16.93 7.66 7.84 12.99 22.10 22.27
M Telenor 2.30 4.60 5.64 5.25 3.67 3.12 1.44 4.58 1.69
M ZonG 0.64 0.86 4.40 2.42 2.99 2.58 5.30 2.83 14.44 15.14
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Signal Strength RSCP- 3G (Threshold: Min -100dBm with 90% Confidence)

90%

100% =

90% I . r

80% l

70% .

R a

50%

0% 7 N N TandoAllah i o

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila

W Jazz 98.83% 92.19% 96.54% 99.94% 99.56% 99.99% 100.00% | 100.00% 88.07% 99.56%
M Telenor| 98.69% 86.03% 98.98% 99.45% 96.91% 99.85% 99.99% 100.00% 87.96% 91.16%
i Ufone 99.90% 99.27% 99.42% 98.13% 81.91% 99.58% 98.24% 99.29% 98.35% 100.00%
MZonG 99.92% 99.72% 98.89% 100.00% | 100.00% 99.99% 100.00% | 100.00% 95.71% 100.00%
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Signal Strength RSRP- 4G (Threshold: Min -100dBm with 90% Confidence)

90%

100% \/

90%

80%

70%

60%

50%

40%

30% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anY(a)lr a Gujranwala | Sargodha Murree Taxila

M Jazz 97.29% 85.91% 77.12% 92.74% 89.67% 97.82% 97.83% 95.89% 70.07% 96.42%
M Telenor| 99.59% 86.69% 87.70% 87.93% 94.79% 97.87% 99.81% 76.60% 94.83%
MZonG 94.37% 98.53% 85.28% 99.63% 99.65% 97.71% 99.91% 98.80% 95.12% 99.99%
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Network Accessability (Threshold: >99%)

99%

100.00%
99.50%
99.00%
98.50%
98.00%
97.50%
97.00% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila
W Jazz 100.00% 100.00% 100.00% 100.00% 99.90% 100.00% 100.00% 100.00% 99.90% 100.00%
M Telenor| 100.00% 99.70% 100.00% 100.00% 100.00% 99.90% 99.70% 100.00% 98.70% 100.00%
4 Ufone 100.00% 100.00% 99.90% 100.00% 99.70% 100.00% 99.80% 100.00% 99.50% 100.00%
M ZonG 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 99.70% 100.00%
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Grade of Service (Threshold: < 2%)

18.00%

16.00%

14.00%

12.00%

10.00%

8.00%

6.00%

4.00%

2.00% 4

0.00% i ﬂ_u_ju -L'_ B |
Abbottabad | Charsadda Swabi Sukkur Thatta Tan%z?llah Gujranwala | Sargodha Murree Taxila

W Jazz 3.36% 0.00% 0.00% 0.00% 0.00% 0.70% 1.34% 1.34% 3.33% 0.67%

M Telenor 0.67% 10.00% 0.00% 0.00% 1.33% 0.70% 2.67% 1.33% 13.89% 0.67%

i Ufone 16.47% 0.00% 2.67% 0.00% 0.00% 0.00% 0.65% 1.34% 0.68% 0.00%

M ZonG 0.68% 1.33% 0.00% 0.00% 0.00% 0.70% 0.00% 0.00% 0.67% 3.33%
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100.00%
98.00%
96.00%
94.00%
92.00%
90.00%
88.00%
86.00%
84.00%
82.00%
80.00%

78.00%

Service Accessibility (Threshold: > 98%)

98%

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllah
Yar

Gujranwala

Sargodha

\

Murree

Taxila

W Jazz

96.64%

100.00%

100.00%

100.00%

100.00%

99.30%

98.66%

98.62%

96.67%

99.33%

M Telenor

99.33%

90.00%

100.00%

100.00%

98.67%

99.30%

97.33%

98.67%

86.11%

99.33%

i Ufone

85.53%

100.00%

97.33%

100.00%

100.00%

100.00%

99.35%

99.33%

99.32%

100.00%

M ZonG

99.32%

98.67%

100.00%

100.00%

100.00%

99.30%

100.00%

100.00%

99.33%

96.67%
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Call Connection Time (Threshold: < 6.5 Sec)

8.00
7.50 %6.5 Sec
7.00 %
6.50
6.00 )
=]
=)
g 5.50
Q
w
5.00 —
4.50 —
4.00
3.50
3.00 TandoAllah
Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila
W Jazz 5.20 5.30 5.20 5.40 6.00 5.30 6.40 7.30 6.70 6.20
M Telenor 5.90 6.80 5.60 4.10 4.20 490 5.40 6.20 6.10 5.90
M Ufone 5.20 4.70 4.80 4.40 5.00 5.10 4.60 5.60 5.00 6.40
M ZonG 5.50 6.50 6.10 5.50 5.50 5.50 7.40 7.00 5.80 5.50
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Call Completion Ratio (Threshold: > 98%)

98%

100.00% l
Wl B e
BJIR IR JIR IRinl
B IR IR IR IR IIR™
B IR IR IR iR iR
B IR IR IR iR iR
B IR IR IR R 1R im
B IR IR IR IR IR iR
B IR IR IR IR 1IN 1R
91.00%
90.00% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anYc;r a Gujranwala | Sargodha Murree Taxila
M Jazz 100.00% 100.00% 100.00% 100.00% 98.67% 100.00% 98.64% 98.60% 94.48% 97.99%
®Telenor| 100.00% 99.26% 100.00% 99.30% 100.00% 98.60% 97.95% 96.62% 93.55% 100.00%
i Ufone 100.00% 99.33% 98.63% 100.00% 98.67% 98.00% 98.70% 99.33% 97.93% 100.00%
M ZonG 100.00% 97.97% 100.00% 100.00% 100.00% 99.30% 99.30% 98.68% 96.64% 100.00%
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MOS

Mean Opinion Score (Threshold: >3)

4.50 3.00

4.00

3.50 I‘

) I I I I I I I

200 N N TandoAllah - . - N

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila

W Jazz 3.90 3.80 3.90 3.80 3.90 3.80 3.60 3.60 3.70 3.70
M Telenor 3.40 3.50 3.80 3.70 3.80 3.80 3.50 3.60 3.50 3.60
4 Ufone 3.80 3.90 3.90 3.80 3.80 3.70 3.80 3.80 3.70 3.70
MZonG 4.00 4.00 4.10 3.90 3.90 3.80 4.00 4.00 3.90 4.00
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100.00%

99.00%

98.00%

97.00%

96.00%

95.00%

94.00%

93.00%

92.00%

91.00%

90.00%

Inter System Handover Success Rate of CS Voice (Threshold: > 98%)

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllah
Yar

Gujranwala

Sargodha

98%

Murree

Taxila

M Jazz

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

94.00%

100.00%

M Telenor

97.40%

95.70%

98.30%

100.00%

100.00%

100.00%

98.30%

100.00%

98.60%

100.00%

M Ufone

100.00%

100.00%

77.80%

100.00%

100.00%

100.00%

100.00%

100.00%

94.30%

99.00%

MZonG

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%
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SMS Success Rate (Threshold: > 99%)

99%

100.00% v
99.50% I I

99.00% I I

98.50% I I I

98.00% I I I

97.50%

97.00% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anY(z)ar a Gujranwala | Sargodha Murree Taxila

W Jazz 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
M Telenor| 97.40% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 78.40% 100.00%
4 Ufone 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 86.00% 98.00% 100.00% 100.00%
M ZonG 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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13.00

12.00

11.00

10.00

9.00

8.00

7.00

Second

6.00

5.00

4.00

3.00

2.00

1.00

End to End Delivery Time (Threshold: < 12 Sec)

—

12 Sec

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllah
Yar

Gujranwala

Sargodha

Murree

Taxila

M Jazz

3.60

4.40

3.90

2.00

3.30

2.20 1.50

2.00

2.60

2.90

M Telenor

5.00

3.90

3.50

2.40

2.50

2.20 3.10

2.50

2.60

2.30

i Ufone

8.20

5.20

6.00

4.60

3.90

4.50 7.10

7.50

5.50

2.70

M ZonG

1.90

5.60

5.20

3.20

2.20

2.20 1.70

1.80

2.00

4.10
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3. RURAL/SUB-URBAN AREAS

User Data Throughput (Threshold: > 256 kbps)

12000
v
10000
8000 | 256 kbps |
2,
£ 6000 —
4000
v ‘
2000 — » r r
v
0 - — | — N~ | — T dll h | —X = [ —1 ~ | —1 - |2 —
Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila
M Jazz 9605.12 5017.60 5222.40 4333.40 3274.10 5534.50 1677.80 1779.10 3890.50 1888.00
M Telenor| 2048.00 3686.40 1157.12 5907.30 10893.30 4258.70 3878.90 1717.00 1194.80 2412.00
i Ufone 1607.68 3481.60 4928.00 2807.20 7240.10 4109.30 1836.70 2361.20 3293.00
M ZonG 1843.20 914.00 525.00 3977.20 6594.00 5491.90 1243.40 1869.80 1225.50 146.20
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User Data Throughput (Threshold: > 2Mbps)

45
40
35 2Mbps
30
w 25
o
e
= 20
15
10 —
5
0 TandoAllah
Abbottabad | Charsadda Swabi Sukkur Thatta aner a Gujranwala | Sargodha Murree Taxila
M Jazz 40.01 8.10 21.30 7.24 27.98 25.38 6.10 13.30 27.62 13.97
M Telenor 3.00 9.20 5.17 19.14 10.18 2.93 0.87 0.90 4.68
M ZonG 8.00 0.99 1.30 2.43 8.86 13.36 2.12 2.33 17.75 3.16
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90%

Signal Strength RSCP- 3G (Threshold: Minimum -100dBm with 90% Confidence)

110%

100%
90%
80%
70%
60%
50%
40%
30%
20%

Abbottabad

v

Charsadda

i

Sukkur

Thatta

ST

Tandolah
Yar

v

Gujranwala

‘T

Sargodha

Murree

Taxila

M Jazz

94.28%

99.90%

96.40%

92.52%

92.43%

100.00%

100.00%

93.97%

87.73%

100.00%

M Telenor

88.25%

99.90%

99.28%

99.19%

99.74%

99.62%

100.00%

99.57%

84.27%

99.44%

M Ufone

99.99%

99.86%

92.07%

33.65%

99.14%

99.61%

90.39%

99.99%

99.63%

M ZonG

96.96%

99.09%

99.14%

99.74%

98.91%

99.99%

100.00%

99.27%

99.98%

99.36%
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Signal Strength RSRP- 4G (Threshold: Minimum -100dBm with 90% confidence)

| 0
100% { b J

90%

80%

70% |——

60%

50%

40% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anY:r a Gujranwala | Sargodha Murree Taxila

M Jazz 62.82% 89.98% 88.93% 44.33% 79.10% 99.46% 98.74% 62.98% 83.70% 99.95%
M Telenor| 75.32% 76.17% 85.05% 99.69% 65.41% 99.95% 93.79% 12.19% 100.00%
M ZonG 72.80% 93.76% 72.78% 96.82% 99.77% 95.25% 100.00% 67.73% 100.00% 99.64%
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Network Accessability (Threshold: >99%)

99%

100.00%

99.50% — I I

99.00% I I I

N H I I I

- I I I

97.50% I

97.00% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila

W Jazz 99.80% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 99.80% 99.40% 99.90%
M Telenor| 100.00% 100.00% 100.00% 100.00% 99.80% 100.00% 99.80% 99.70% 99.80% 93.90%
4 Ufone 99.90% 100.00% 100.00% 100.00% 99.90% 100.00% 99.80% 99.90% 100.00% 100.00%
M ZonG 99.90% 100.00% 100.00% 100.00% 100.00% 100.00% 99.90% 100.00% 100.00% 100.00%
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9.00%

8.00%

7.00%

6.00%

5.00%

4.00%

3.00%

2.00%

1.00%

0.00%

Grade of Service (Threshold: < 2%)

2%

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllah
Yar

Gujranwala

Sargodha

Murree

Taxila

M Jazz

0.00%

2.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2.04%

M Telenor

4.00%

0.00%

0.00%

0.00%

0.00%

2.00%

8.16%

4.00%

2.04%

0.00%

M Ufone

0.00%

1.85%

0.00%

2.00%

0.00%

0.00%

0.00%

2.00%

0.00%

0.00%

M ZonG

2.04%

0.00%

0.00%

0.00%

0.00%

0.00%

2.00%

0.00%

0.00%

0.00%
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100.00%

98.00%

96.00%

94.00%

92.00%

90.00%

88.00%

86.00%

84.00%

82.00%

80.00%

Service Accessibility (Threshold: > 98%)

98%

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllah
Yar

Gujranwala

/

Sargodha

Murree

Taxila

W Jazz

100.00%

98.00%

100.00%

100.00%

100.00%

100.00%

100.00%

85.45%

100.00%

97.96%

M Telenor

96.00%

100.00%

100.00%

100.00%

100.00%

98.00%

91.84%

96.00%

97.96%

100.00%

i Ufone

100.00%

98.15%

100.00%

98.00%

100.00%

100.00%

100.00%

98.00%

100.00%

100.00%

M ZonG

97.96%

100.00%

100.00%

100.00%

100.00%

100.00%

98.00%

100.00%

100.00%

100.00%
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12.00
11.50
11.00
10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
4.00
3.50
3.00

Second

Call Connection Time (Threshold: < 6.5 Sec)

6.5 Sec

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllah
Yar

Gujranwala

Sargodha

Murree

Taxila

W Jazz

5.90

4.80

4.50

6.40

5.60

4.90

6.50

8.80

6.40

6.70

M Telenor

6.20

5.30

5.20

4.10

4.00

4.30

6.00

6.50

6.10

6.60

M Ufone

6.40

4.80

5.80

3.90

6.30

4.20

4.30

6.50

5.20

6.10

M ZonG

10.30

5.60

5.90

5.80

5.00

5.30

7.00

8.50

5.50

5.40
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Call Completion Ratio (Threshold: > 98%)

100.00%

98.00% - l -

96.00% . l

94.00%

92.00%

90.00%

88.00%

86.00% Tand Allh

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila

M Jazz 100.00% 100.00% 100.00% 96.00% 100.00% 100.00% 100.00% 100.00% 100.00% 97.92%
M Telenor| 95.83% 100.00% 96.00% 100.00% 98.00% 100.00% 100.00% 93.75% 97.92% 100.00%
i Ufone 96.00% 100.00% 100.00% 100.00% 98.00% 100.00% 100.00% 97.96% 100.00% 98.00%
M ZonG 91.67% 100.00% 100.00% 100.00% 100.00% 100.00% 97.96% 93.88% 100.00% 100.00%
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MOS

Mean Opinion Score (Threshold: >3)

4.50 L‘ 3.00

4.00

3.50 : : [ —

) I I I I

) | | \ | ‘ | | |

200 . N TandoAllah N - - N

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila

W Jazz 3.90 4.00 3.80 3.60 3.90 3.90 3.70 3.40 3.60 3.70
M Telenor 3.80 3.80 3.60 3.90 3.80 3.80 3.60 3.60 3.60 3.50
4 Ufone 3.60 4.00 3.70 3.80 3.50 4.10 3.90 3.70 3.70 3.70
MZonG 3.70 4.10 4.10 3.80 3.90 3.90 4.10 4.00 3.90 4.00
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Inter System Handover Success Rate of CS Voice (Threshold: > 98%)

100.00%

99.50%

99.00%

98.50% 98%

98.00%

97.50%

97.00% TandoAllah

Abbottabad | Charsadda Swabi Sukkur Thatta anY(;r a Gujranwala | Sargodha Murree Taxila

W Jazz 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 95.40% 100.00% 89.50%
M Telenor| 100.00% 100.00% 97.70% 100.00% 100.00% 100.00% 90.90% 96.80% 100.00% 100.00%
i Ufone 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
M ZonG 100.00% 100.00% 100.00% 100.00% 100.00% 83.30% 87.50%
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SMS Success Rate (Threshold: > 99%)

99%,
100.00% — I — I -
- I I
- I I
98.50% I
98.00% I H
97.50%
97.00% = — —— — === — = =
Abbottabad Charsadda Swabi Sukkur Thatta TandoAllahYar Murree Taxila
M Jazz 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
M Telenor 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
M Ufone 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
MZonG 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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13.00

12.00

11.00

10.00

9.00

8.00

7.00

Second

6.00

5.00

4.00

3.00

2.00

1.00

End to End Delivery Time (Threshold: < 12 Sec)

12 Sec

Abbottabad

Charsadda

Swabi

Sukkur

Thatta

TandoAllahYar

Murree

Taxila

W Jazz

8.40

3.30

3.70

4.90

2.00

1.90

2.70

3.30

M Telenor

3.80

3.40

3.20

2.20

2.20

2.20

2.70

3.20

i Ufone

2.00

4.60

6.00

4.00

5.90

3.60

7.10

2.00

M ZonG

6.00

4.20

3.90

4.20

2.30

2.10

2.10

4.40
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