QUALITY OF SERVICE (QoS) MONITORING OF CELLULAR MOBILE VOICE SERVICES IN BRONG AHAFO REGION, APRIL 2016
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Background
In pursuance of Annexure D1 and D2 of the Cellular Mobile Licence of Telecommunication Operators, the user perspective of the quality of voice services are tested to ensure the compliance of Operators to the obligations on service quality to the user.

The report is based on findings on quality of service in Brong Ahafo Region from 4th April to 14th April 2016 for all Operators except for Expresso due to technical challenges. 

What we measure

As per the Cellular Mobile licence obligations, the QoS indicators and their respective threshold for compliance under assessment considering the user’s perspective are;

 ( Stand-alone Dedicated Control Channel (SDCCH) Congestion Rate

 ( Call Setup Time (CST) 

( Call Congestion Rate 

( Call Drop Rate (CDR)
( Call Completion Rate (CCR)
( Voice Call Audio Quality

( Coverage

Findings
The results for the District Capitals within Brong Ahafo Region tested during the period are as below:

a) Stand-alone Dedicated Control Channel (SDCCH) Congestion Rate

SDCCH Congestion is defined as the probability of failure of accessing a stand-alone dedicated control channel during call set up.

For analysis and calculations,
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SDCCH Congestion Rate should be equal or less than one per cent (1%). 
The results for the cities and towns tested in April are as below:
Table 1 Signalling Congestion Rate Cellular Mobile Voice Service, April; 2016

	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Kukuom
	0%
	0%
	0%
	0%
	No Network

	April
	Goaso
	0%
	0%
	0%
	0%
	0%

	April
	Kenyasi
	0%
	0%
	0%
	0%
	No Network

	April
	Bechem
	0%
	0%
	0%
	0%
	No Network

	April
	Duayaw Nkwanta
	0%
	0%
	0%
	0%
	No Network

	April
	Sunyani
	0%
	0%
	0%
	0%
	0%

	April
	Odumasi
	0%
	0%
	0%
	0%
	0%

	April
	Berekum
	0%
	0%
	0%
	0%
	0%

	April
	Wamfie
	0%
	0%
	0%
	0%
	No Network

	April
	Dormaa Ahenkro
	0%
	0%
	0%
	0%
	No Network

	April
	Drobo
	0%
	0%
	0%
	0%
	No Network

	April
	Sampa
	0%
	0%
	0%
	0%
	No Network

	April
	Nsawkwa
	0%
	0%
	0%
	0%
	No Network

	April
	Wenchi
	0%
	0%
	0%
	0%
	No Network

	April
	Techiman
	0%
	0%
	0%
	0%
	0%

	April
	Kintampo
	0%
	0%
	0%
	0%
	0%

	April
	Jema
	0%
	0%
	0%
	0%
	No Network

	April
	Busunya
	0%
	0%
	0%
	0%
	No Network


	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Nkoranza
	0%
	0%
	0%
	0%
	No Network

	April
	Atebubu
	0%
	0%
	0%
	0%
	No Network

	April
	Kwame Danso
	0%
	0%
	0%
	0%
	No Network

	April
	Yeji
	0%
	0%
	0%
	0%
	No Network


REMARK:
· All Operators were in compliance in  the available Metropolis, Municipals and Districts tested, with the  signalling congestion threshold of less than 1 percent (1%).
b) Call Setup Time (CST)

Call Setup Time is the period of time elapsing from the sending of a complete destination address (target telephone number) to the setting up of a call to the receiving terminal;
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CST should be less than ten seconds (<10secs) in 95% of cases.
Table 2 Call Setup Time Cellular Mobile Voice Service, April; 2016

	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Kukuom
	5.77s
	3.92s
	8.29s
	4.85s
	No Network

	April
	Goaso
	8.10s
	5.49s
	8.45s
	7.30s
	7.39s

	April
	Kenyasi
	7.87s
	7.37s
	11.51s
	5.52s
	No Network

	April
	Bechem
	6.72s
	6.79s
	7.51s
	5.79s
	No Network

	April
	Duayaw Nkwanta
	8.05s
	6.08s
	6.29s
	6.26s
	No Network

	April
	Sunyani
	8.65s
	8.51s
	7.78s
	13.73s
	7.87s

	April
	Odumasi
	8.58s
	7.91s
	7.25s
	10.89s
	7.58s

	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Berekum
	7.88s
	10.07s
	8.92s
	14.29s
	7.38s

	April
	Wamfie
	8.60s
	4.79s
	6.78s
	5.33s
	No Network

	April
	Dormaa Ahenkro
	7.73s
	8.91s
	12.25s
	17.79s
	No Network

	April
	Drobo
	6.92s
	5.24s
	12.32s
	5.26s
	No Network

	April
	Sampa
	8.32s
	5.37s
	11.07s
	7.05s
	No Network

	April
	Nsawkwa
	3.98s
	4.15s
	5.04s
	8.52s
	No Network

	April
	Wenchi
	7.34s
	7.81s
	10.23s
	11.97s
	No Network

	April
	Techiman
	8.03s
	8.47s
	7.96s
	11.19s
	6.78s

	April
	Kintampo
	7.34
	4.12s
	8.14s
	7.04s
	4.87s

	April
	Jema
	4.94
	3.01s
	5.36s
	4.97s
	No Network

	April
	Busunya
	7.45
	3.21s
	8.97s
	5.06s
	No Network

	April
	Nkoranza
	6.83
	4.09s
	8.16s
	7.19s
	No Network

	April
	Atebubu
	6.79
	3.36s
	7.25s
	11.84s
	No Network

	April
	Kwame Danso
	6.54
	11.84s
	12.38s
	6.78s
	No Network

	April
	Yeji
	6.74
	3.76s
	10.72s
	5.84s
	No Network


REMARK:
·  All Operators except MTN and Glo failed to meet the parameter threshold in certain localities.
· Vodafone had high Call Setup Time in Berekum and Kwame Danso.
· Tigo had Call Setup Time delays in Kenyasi, Dormaa Ahenkro, Drobo, Sampa, Wenchi, Kwame Danso and Yeji
· Airtel had Call Setup Time delays in Sunyani, Odumasi, Berekum, Dormaa Ahenkro, Wenchi, Techiman and Atebubu.
c) Call Congestion Rate 

Call Congestion Rate is the probability of failure of accessing a traffic channel during call setup;
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Traffic Channel Congestion should be equal or less than one per cent (1%). 

Table 3 Call Congestion Rate Cellular Mobile Voice Service, April; 2016
	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Kukuom
	0%
	0%
	0%
	0%
	No Network

	April
	Goaso
	0%
	0%
	0%
	0%
	0%

	April
	Kenyasi
	0%
	0%
	0%
	0%
	No Network

	April
	Bechem
	0%
	0%
	0%
	0%
	No Network

	April
	Duayaw Nkwanta
	0%
	0%
	0%
	0%
	No Network

	April
	Sunyani
	0%
	0%
	0%
	0%
	0%

	April
	Odumasi
	0%
	0%
	0%
	0%
	0%

	April
	Berekum
	0%
	0%
	0%
	0%
	0%

	April
	Wamfie
	0%
	0%
	0%
	0%
	No Network

	April
	Dormaa Ahenkro
	0%
	0%
	0%
	0.09%
	No Network

	April
	Drobo
	0%
	0%
	0%
	0%
	No Network

	April
	Sampa
	0%
	0%
	0.02%
	0%
	No Network

	April
	Nsawkwa
	0%
	0%
	0%
	0%
	No Network

	April
	Wenchi
	0%
	0%
	0%
	0%
	No Network

	April
	Techiman
	0%
	0%
	0%
	0%
	0.02%

	April
	Kintampo
	0%
	0%
	0%
	0%
	0.02%

	April
	Jema
	0%
	0%
	0%
	0%
	No Network

	April
	Busunya
	0%
	0%
	0%
	0%
	No Network

	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Nkoranza
	0%
	0%
	0%
	0%
	No Network

	April
	Atebubu
	0%
	0%
	0%
	0%
	No Network

	April
	Kwame Danso
	0%
	0%
	0%
	0%
	No Network

	April
	Yeji
	0%
	0%
	0%
	0%
	No Network


REMARK:
· All Operators remained compliant with the  licence threshold of less than one percent (1%) in  all the available locations tested.
d) Call Drop Rate ( CDR)

Voice Call Drop Rate is the probability of a call terminating without any of the users’ will;
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Call drop rate should be equal or less than three per cent (3%). 

Table 4 Call Drop Rate Cellular Mobile Voice Service, April; 2016
	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Kukuom
	0%
	0%
	0%
	0%
	No Network

	April
	Goaso
	0%
	0%
	0%
	0%
	0%


	April
	Kenyasi
	0%
	0%
	0%
	0%
	No Network


	April
	Bechem
	0%
	0%
	0%
	0%
	No Network

	April
	Duayaw Nkwanta
	0%
	0%
	0%
	0%
	No Network


	April
	Sunyani
	0%
	0%
	0%
	0%
	0%


	April
	Odumasi
	0%
	0%
	0%
	0%
	0%


	April
	Berekum
	0%
	0%
	0%
	0%
	0%


	April
	Wamfie
	0%
	0%
	0%
	0%
	No Network


	April
	Dormaa Ahenkro
	0%
	0%
	0%
	0%
	No Network

	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Drobo
	0%
	0%
	0%
	0%
	No Network

	April
	Sampa
	0%
	0%
	0%
	0%
	No Network

	April
	Nsawkwa
	0%
	0%
	0%
	0%
	No Network

	April
	Wenchi
	0%
	0%
	0%
	0%
	No Network

	April
	Techiman
	0%
	0%
	0%
	0%
	0%

	April
	Kintampo
	0%
	0%
	0%
	0%
	0%

	April
	Jema
	0%
	0%
	0%
	0%
	No Network

	April
	Busunya
	0%
	0%
	0%
	0%
	No Network

	April
	Nkoranza
	0%
	0%
	0%
	0%
	No Network

	April
	Atebubu
	0%
	0%
	0%
	0%
	No Network

	April
	Kwame Danso
	0%
	0%
	0%
	0%
	No Network

	April
	Yeji
	0%
	0%
	0%
	0%
	No Network


REMARK:
· All Operators  were in compliance with the Call Drop Rate licence threshold of less than three percent (3%) in all the available localities tested.
e) Call Completion Rate ( CCR)

Call Completion Rate is defined as the probability that a call has, after being successfully set up, be maintained during a period of time and ending normally.
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Call Completion Rate should be equal or better than seventy percent (70%).  
Table 5 Call Completion Rate Cellular Mobile Voice Service, April; 2016
	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	April
	Kukuom
	99.02%
	100%
	98.70%
	100%
	No Network

	April
	Goaso
	98.81%
	97.44%
	98.77%
	100%
	100%

	April
	Kenyasi
	98.25%
	96.55%
	98.28%
	100%
	No Network

	April
	Bechem
	98.53%
	95.77%
	95.52%
	100%
	No Network

	April
	Duayaw Nkwanta
	98.63%
	98.68%
	97.22%
	98.63%
	No Network

	April
	Sunyani
	99.53%
	95.56%
	83.04%
	99.06%
	95.52%

	April
	Odumasi
	98.46%
	100%
	96.97%
	100%
	98.46%

	April
	Berekum
	94.32%
	100%
	100%
	94.32%
	90.22%

	April
	Wamfie
	100%
	100%
	100%
	100%
	No Network

	April
	Dormaa Ahenkro
	100%
	97.73%
	100%
	89.13%
	No Network

	April
	Drobo
	100%
	100%
	95.80%
	100%
	No Network

	April
	Sampa
	100%
	98.31%
	88.33%
	100%
	No Network

	April
	Nsawkwa
	100%
	100%
	100%
	100%
	No Network

	April
	Wenchi
	98.61%
	100%
	80.22%
	93.06%
	No Network

	April
	Techiman
	100%
	98.63%
	100%
	98.57%
	82.35%

	April
	Kintampo
	100%
	97.77%
	100%
	98.84%
	94.06%

	April
	Jema
	100%
	100%
	100%
	100%
	No Network

	April
	Busunya
	100%
	100%
	92.5%
	100%
	No Network

	April
	Nkoranza
	100%
	98.39%
	100%
	100%
	No Network

	April
	Atebubu
	100%
	100%
	100%
	96.61%
	No Network

	April
	Kwame Danso
	100%
	97.96%
	97.18%
	88.52%
	No Network

	April
	Yeji
	100%
	100%
	100%
	94.12%
	No Network


REMARK:
· All Operators  were in compliance with the Call Completion Rate licence threshold of less than seventy percent (70%) in all the available localities tested.
f) Voice Call Audio Quality
It is the perceptibility of the conversation during a call. Voice Call Audio Quality is measured by a parameter called the Mean Opinion Score (MOS) which categorizes speech samples in ranges from 0 to 5.  

	Range
	Colour Code
	Rating

	[0 – 2.5)
	
	Poor

	[2.5 – 3.5)
	
	Fair

	[3.5 – 4)
	
	Good

	[4.1 – 5)
	
	Excellent


Table 6 Speech Quality Mean Opinion Score Brong Ahafo Region, April 2016
	Greater Accra
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	MOS
	3.58
	3.67
	3.71
	3.63
	3.77


REMARK:
· All the five (5) Network Operators were assessed to give GOOD speech quality.

REMEDIES

· The NCA has notified Operators of these findings and has directed all Operators to improve their coverage in some localities by June, 2016.
· Airtel has been granted moratorium till July, 2016 to resolve the persistent Call Setup Time delays.
APPENDICES 

COVERAGE AND SPEECH MAPS
The Maps below show the coverage level and speech quality in the various towns where monitoring was performed. The coverage map is a combination of both 2G and 3G network signal strength. In each plot is a legend to indicate definitions of signal strength and quality range attain by operators during measurement. Coverage levels in green falls in the rage of -85dBm and above are considered good. Those between -85 and -95dBm are considered average and are indicated in yellow. The red samples represent worse coverage in the range of -95 to -110dBm. The black samples represent areas with no coverage. The speech quality was assessed with Mean Opinion Score (MOS) which ranges from 5 to 1.

APPENDIX I

 COVERAGE AT ATEBUBU
Fig.  1, MTN Coverage Map, Atebubu – April 2016
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Remarks: Good 2G network coverage.
Fig.  2, Vodafone Coverage Map, Atebubu – April 2016
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Remarks: Good coverage yet improvement is required at areas along  Ejura and Duaboni Roads.
Fig.  3, Tigo Coverage Map, Atebubu – April 2016
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Remarks: Good 2G network coverage.
COVERAGE AT BECHEM

Fig.  4, MTN Coverage Map, Bechem - April 2016
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Remarks: Good Coverage in Bechem.
Fig.  5, Vodafone Coverage Map, Bechem- April 2016
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Remarks: Good network coverage.
Fig.  6, Tigo Coverage Map, Bechem - April 2016
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Remarks: Bad network coverage across Bechem. Major improvement needed.
Fig.  7, Airtel Coverage Map, Bechem - April 2016
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Remarks: Fair 2G coverage with major improvement needed around PRESEC and along the Techimantia road.
 COVERAGE AT BEREKUM

Fig.  8, MTN Coverage Map, Berekum - April 2016
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Remarks: Good network coverage.
Fig.  9, Vodafone Coverage Map, Berekum - April 2016
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Remarks: Good 2G network coverage.

Fig.  10, Tigo Coverage Map, Berekum - April 2016
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Remarks: Good 2G network coverage across Berekum. However, the 3G network requires major improvement.

Fig.  11, Airtel Coverage Map, Berekum - April 2016
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Remarks: Good network coverage across with improvement needed around Berekum College of Education and along the Kato road.
Fig.  12, Glo Coverage Map, Berekum - April 2016
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Remarks: Good network coverage, yet improvement is needed around Berekum College of Education.

COVERAGE AT BUSUNYA
Fig.  13, MTN Coverage Map, Busunya - April 2016
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Remarks: Good network coverage. However, improvement is required at areas along the Busunya- Nkoranza Road.
COVERAGE AT DORMAA AHENKRO

Fig.  14, MTN Coverage Map, Dormaa - Ahenkro – April 2016
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Remarks: Good Coverage.
Fig.  15, Vodafone Coverage Map, Dormaa - Ahenkro – April 2016
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Remarks: Good network coverage with improvement required along the Aboabo Road and Dormaa-Gonnokrom Road.

Fig.  16, Tigo Coverage Map, Dormaa - Ahenkro – April 2016
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Remarks: Good 2G network coverage. However, 3G coverage along   Dormaa- Gonnokrom Road and   Kofiasua Road needs improvement.
Fig.  17, Airtel Coverage Map, Dormaa - Ahenkro – April 2016
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Remarks: Good 2G network coverage with some few scattered spots of poor coverage. 

COVERAGE AT DROBO

Fig.  18, MTN Coverage Map, Drobo - April 2016
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Remarks: Good 2G Coverage.

Fig.  19, Vodafone Coverage Map, Drobo - April 2016
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Remarks: Good 3G network across.
Fig.  20, Tigo Coverage Map, Drobo - April 2016
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Remarks: Good 2G network coverage, yet major improvement is needed on the 3G.
Fig.  21, Airtel Coverage Map, Drobo - April 2016
[image: image28.png]W 2gg. Active RSCP (dBm)
B [Min,-105)  (30) (183%)
B [105,95) (693) (31.7%)
0 [95,85)  (826) (57.79%)
B [85,Max  (527) (28.68%)

@ Revsub (dBm) - Server
B [Min-105) () ( 0%)
B [10595) () ( 0%)
§D95,85) (1) (204%)
B (o5, M (160) (79.6%)





Remarks: Good 2G network coverage. However, the 3G requires major improvement across the town and along Drobo-Sampa Road.

COVERAGE AT DUAYAW NKWANTA

Fig.  22, MTN Coverage Map, Duayaw Nkwanta – Duayaw Nkwanta – April 2016
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Remarks: Good coverage across. 
Fig.  23, Vodafone Coverage Map, Duayaw Nkwanta - April 2016
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Remarks: Good 2G network. 
Fig.  24, Tigo Coverage Map, Duayaw Nkwanta - April 2016
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Remarks: Tigo has good 2G network coverage with improvement needed on the 3G network.
Fig.  25, Airtel Coverage Map, Duayaw Nkwanta - April 2016
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Remarks: Good network coverage with improvement needed around the Community Water Board and areas around Kingdom Hall church.
COVERAGE AT GOASO

Fig. 26, MTN Coverage Map, Goaso - April 2016
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Remarks: Overall good coverage.
Fig.  27, Vodafone Coverage Map, Goaso - April 2016
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Remarks: Good network coverage with improvement needed.
Fig.  28, Tigo Coverage Map, Dodowa - February 2016
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Remarks: Tigo has good 2G network coverage. 
Fig.  29, Airtel Coverage Map, Goaso - April 2016
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Remarks: Good 2G network coverage, yet major improvement is needed on the 3G network.
Fig.  30, Glo Coverage Map, Goaso - April 2016
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Remarks: Good 2G coverage in Goaso.

COVERAGE AT JEMA
Fig.  31, MTN Coverage Map, Jema - April 2016
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Remarks: Good 3G network coverage.
Fig.  32, Vodafone Coverage Map, Jema - April 2016
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Remarks: Good 3G network coverage.

Fig.  33, Tigo Coverage Map, Jema - April 2016
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Remarks: Good 3G network coverage.
Fig.  34, Airtel Coverage Map, Jema - April 2016

[image: image41.png]@ Revsub (dBm) - Server

B [Min-105) (1) (038%)
B [10595)  (5) (189%)

[95,65)  (67) (295%)
B L85, Mad (171) (6477%)

[Min,-105)  (52) (472%)
[105,-55) (305) (27.68%)
[95,-85)  (331) (30.04%)
[85, Max]  (414) (57.57%)





Remarks:  Good 2G coverage but the 3G requires major improvement across the town

COVERAGE AT KENYASI

Fig.  35, MTN Coverage Map, Kenyasi - April 2016
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Remarks: Good network coverage with improvement needed around the OLA SHS.
Fig.  36, Vodafone Coverage Map, Kenyasi - April 2016
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Remarks: Good network coverage in Kenyasi.
Fig.  37, Tigo Coverage Map, Kenyasi - April 2016
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Remarks: Good network coverage in Kenyasi. However, 3G coverage around Goaso Kingdom Hall area requires improvement. 
Fig.  38, Airtel Coverage Map, Kenyasi - April 2016
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Remarks: Good 2G network coverage, yet major improvement is needed on the 3G network. 

COVERAGE AT KINTAMPO
Fig.  39, MTN Coverage Map, Kintampo - April 2016
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Remarks: Good network coverage for both 2G and 3G.

Fig.  40, Vodafone Coverage Map, Kintampo - April 2016
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Remarks: Good network coverage, yet improvement is needed around the police station area, Kintampo - Techiman Road and around Kintampo College of Health.

Fig.  41, Tigo Coverage Map, Kintampo - April 2016
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Remarks: Good 2G network coverage with improvement needed on the 3G network.
Fig.  42, Airtel Coverage Map, Kintampo - April 2016
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Remarks: Good 2G network coverage with improvement needed on the 3G network.
Fig.  43, Glo Coverage Map, Kintampo - April 2016
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Remarks: Good network coverage yet improvement is required around Yam market and behind Kintampo SHS

COVERAGE AT KUKUOM

Fig.  44, MTN Coverage Map, Kukuom- April 2016
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Remarks: Good 2G & 3G network coverage across Kukuom
Fig.  45, Vodafone Coverage Map, Kukuom - April 2016
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Remarks: Good 2G & 3G network coverage, yet improvement is needed. 
Fig.  46, Tigo Coverage Map, Kukuom - April 2016
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Remarks: Fair network coverage. However, major improvement is needed at areas around the Kukuom clinic.

Fig.  47, Airtel Coverage Map, Kukuom - April 2016
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Remarks: Airtel has good 2G network coverage. The 3G requires a major improvement.
COVERAGE AT KWAME DANSO
Fig.  48, MTN Coverage Map, Kwame Danso - April 2016
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Remarks: Good 2G network coverage. However, major improvement is needed around the market area and around the Kingdom Hall.

Fig.  49, Vodafone Coverage Map, Kwame Danso - April 2016
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Remarks: Good 3G network coverage with improvement needed around the Kingdom Hall and the market area.
Fig.  50, Tigo Coverage Map, Kwame Danso - April 2016
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Remarks: Good 2G coverage with major improvement needed on the 3G network, especially along the Tatobatoi Road. 

Fig.  51, Airtel Coverage Map, Kwame Danso - April 2016

[image: image58.png]W 2gg. Active RSCP (dBm)

B [Min-105)  (32) (138%)
B [105,-95) (86) (29.66%)
0 [95,85)  (965) (41.72%)
B [85, M (530) (2724%)

@ Revsub (dBm) - Server
B [Min-105) () ( 0%)
B [10595) () (059%)
[95,65)  (74) (43.79%)

B L85 M (39) (55.62%)





Remarks: Good 2G network coverage. However, major improvement is needed on the 3G network.
COVERAGE AT NKORANZA
Fig.  52, MTN Coverage Map, Nkoranza – April 2016
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Remarks: Good 2G&3G network coverage.
Fig.  53, Vodafone Coverage Map, Nkoranza – April 2016
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Remarks: Good network coverage yet improvement is needed around W.A Bennge Hotel.

Fig.  54, Tigo Coverage Map, Nkoranza – April 2016
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Remarks: Good 2G network coverage with improvement needed on the 3G.
Fig.  55, Airtel Coverage Map, Nkoranza – April 2016
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Remarks: Good network coverage. However, improvement is needed on the 3G across town.

COVERAGE AT NSAWKWA

Fig.  56, MTN Coverage Map, Nsawkwa - April 2016
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Remarks: Good 3G network coverage.
Fig.  57, Vodafone Coverage Map, Nsawkwa - April 2016
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Remarks: Good 3G network coverage.
Fig.  58, Tigo Coverage Map, Nsawkwa - April 2016
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Remarks: Good 3G network Coverage.

Fig.  59, Airtel Coverage Map, Nsawkwa - April 2016
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Remarks: Good 2G network coverage with improvement needed on the 3G network.
COVERAGE AT ODUMASE

Fig.  60, MTN Coverage Map, Odumasi - April 2016
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 Remarks: Good 2G coverage.

Fig.  61, Vodafone Coverage Map, Odumasi - April 2016
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Remarks: Good network coverage across Odumase town.
Fig.  62, Tigo Coverage Map, Odumasi - April 2016
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Remarks: Good network coverage. Improvement is however required around Odumase SHS.  

Fig.  63, Airtel Coverage Map, Odumasi - April 2016
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Remarks: Good 3G network coverage yet improvement is required around Mary Help of Christian Catholic Church
Fig.  64, Glo Coverage Map, Odumasi - April 2016
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Remarks: Fair network coverage. Improvement is needed across Odumase town.
COVERAGE AT SAMPA

Fig.  65, MTN Coverage Map, Sampa - April 2016
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Remarks: Good 2G coverage with improvement needed on the 3G network.

Fig.  66, Vodafone Coverage Map, Sampa - April 2016
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Remarks: Good 3G network coverage. Improvement is however needed around Sakora Park and along the Kabile Road.
Fig. 67, Tigo Coverage Map, Sampa - April 2016
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Remarks: Good network coverage, yet road coverage improvement is required along Sampa- Kabile Road.
Fig.  68, Airtel Coverage Map, Sampa - April 2016
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Remarks: Good Coverage with Improvement needed along Sampa- Kabile road.

COVERAGE AT SUNYANI METROPOLITAN

Fig.  69, MTN Coverage Map, Sunyani - April 2016
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Remarks: Good network coverage for both 2G and 3G.

Fig.  70, Vodafone Coverage Map, Sunyani - April 2016
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Remarks: Good network coverage. However, improvement is required along Sunyani-Chira road.  

Fig.  71, Tigo Coverage Map, Sunyani - April 2016
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 Remarks: Good network coverage, yet improvement areas around S’Poly campus hostel and SSNIT flat.
Fig.  72, Airtel Coverage Map, Sunyani - April 2016
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Remarks: Good network coverage. However, improvement is required along the principal from Fiapre to Catholic University, around ECOBANK and LOW COST areas.

Fig.  73, Glo Coverage Map, Sunyani - April 2016
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Remarks: Good 2G and 3G network coverage. Improvement is required along Penkwase Road and around Techiman market.

COVERAGE AT TECHIMAN

Fig.  74, MTN Coverage Map, Techiman - April 2016

[image: image81.png]@ Revsub (dBm) - Server
B Min-105) @ ( 0%)
BO[10595) @ ( 0%)
0 [958 (1) (074%)
B [85,Max]  (2738) (99.256%)

M 2gg. Active RSCP (dBm)
[Min,-105)  (0) ( 0%)
B [105,95) (1) (25%)
U [95,85) (28 (1081%)
B [o5, M (220) (5494%)





Remarks: Good 2G  network coverage.
Fig.  75, Vodafone Coverage Map, Techiman - April 2016
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Remarks: Good network coverage.
Fig.  76, Tigo Coverage Map, Techiman - April 2016
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Remarks: Good 2G network coverage with patches of poor coverage on the 3G network. Major improvement is needed around Unibank Limited and along the Techiman- Tamale Road. 

Fig.  77, Airtel Coverage Map, Techiman - April 2016
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Remarks: Good network coverage. However, improvement is needed around Kumasi Wenchi station, Kadabs Institute of Information Technology and Ahmadiyya Muslim Mission.
Fig.  78, Glo Coverage Map, Techiman - April 2016
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Remarks: Good network coverage.
COVERAGE AT WAMFIE

Fig.  79, MTN Coverage Map, Wamfie - April 2016
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Remarks: Good Coverage, yet improvement is needed on the 3G network

Fig.  80, Vodafone Coverage Map, Wamfie - April 2016
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Remarks: Good network coverage.
Fig.  81, Tigo Coverage Map, Wamfie - April 2016
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Remarks: Good 2G network coverage with improvement needed on the 3G network.
Fig.  82, Airtel Coverage Map, Wamfie - April 2016
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Remarks: Good 2G network coverage. However, major improvement is needed on the 3G.
COVERAGE AT WENCHI

Fig.  83, MTN Coverage Map, Wenchi - April 2016
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Remarks: Good network coverage.
Fig.  84, Vodafone Coverage Map, Wenchi - April 2016
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Remarks: Good network coverage. Improvement is however required around Viglosam hotel and along Wenchi-Subinja Road. 

Fig.  85, Tigo Coverage Map, Wenchi - April 2016
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Remarks: Good 2G network coverage. The 3G network however needs improvement.
Fig.  86, Airtel Coverage Map, Wenchi - April 2016
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Remarks: Good 2G network coverage yet 3G requires major improvement
COVERAGE AT YEJI
Fig.  87, MTN Coverage Map, Yeji - April 2016
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Remarks: Good 2G network coverage.  
Fig.  88, Vodafone Coverage Map, Yeji - April 2016
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Remarks: Good network coverage, yet some portion on Yeji- Atebubu Road require coverage improvement.
Fig.  89, Tigo Coverage Map, Yeji - April 2016
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Remarks: Good coverage across.
Fig.  90, Airtel Coverage Map, Yeji - April 2016
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Remarks: Fair network coverage across. Major improvement required.
APPENDIX II 

SPEECH QUALITY FOR OPERATORS
Fig.  91, MTN Speech Quality report in Brong Ahafo Region
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Fig.  92, Vodafone Speech Quality report in Brong Ahafo Region
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Fig.  93, Tigo Speech Quality report in Brong Ahafo Region
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Fig.  94, Airtel Speech Quality report in Brong Ahafo Region
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Fig.  95, Glo Speech Quality report in Brong Ahafo Region
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