QUALITY OF SERVICE (QoS) MONITORING OF CELLULAR MOBILE VOICE SERVICES IN ASHANTI REGION, March, 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 Ashanti Region from 13th March to 31st March 2016 for all Operators except for Expresso due to technical challenges on their network. 

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 Ashanti 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 March are as below:
Table 1 Signalling Congestion Rate Cellular Mobile Voice Service, March 2016
	Month
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Agogo
	0
	0
	0
	0
	0

	March
	Agona
	0
	0
	0
	0
	0

	March
	Akumadan
	0
	0
	0
	0
	0

	March
	Asiwa
	0
	0
	0
	0
	No Network

	March
	Bekwai
	0
	0
	0
	0
	0

	March
	Effiduase
	0
	0
	0
	0
	0

	March
	Ejisu
	0
	0
	0
	0
	0

	March
	Ejura
	0
	0
	0
	0
	0

	March
	Foase
	0
	0
	0
	0
	0

	March
	Fomena
	0
	0
	0
	0
	No Network

	March
	Jacobu
	0
	0
	0
	0
	0

	March
	Juaben
	0
	0
	0
	0
	0

	March
	Juaso
	0
	0
	0
	0
	0

	March
	Kodie
	0
	0
	0
	0
	0

	March
	Konongo
	0
	0
	0
	0
	0

	March
	Kumasi
	0
	0
	0
	0
	0

	March
	Kumawu
	0
	0
	0
	0
	0

	March
	Kuntenase
	0
	0
	0
	0
	0

	March
	Mampong
	0
	0
	0
	0
	0

	March
	Mamponteng
	0
	0
	0
	0
	0

	March
	Mankranso
	0
	0
	0
	0
	0

	March
	Manso Nkwanta
	0
	0
	0
	0
	No Network

	March
	New Edubiase
	0
	0
	0
	0
	0

	Month
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Nkawie
	0
	0
	0
	0
	0

	March
	Nsuta
	0
	0
	0
	0
	No Network

	March
	Nyinahin
	0
	0
	0
	0
	No Network

	March
	Obuasi
	0
	0
	0
	0
	0

	March
	Offinso
	0
	0
	0
	0
	0

	March
	Tepa
	0
	0
	0
	0
	0


REMARKS:
· All networks  were in compliance in all tested cities and towns  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 of Cellular Mobile Voice Service, March 2016
	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Agogo
	8.37
	2.36
	6.46
	6.23
	7.81

	March
	Agona
	8.23
	2.11
	7.25
	6.72
	20.81

	March
	Akumadan
	7.28
	2.11
	6.32
	6.52
	22.72

	March
	Asiwa
	6.53
	2.14
	6.48
	8.87
	No Network

	March
	Bekwai
	8.75
	2.36
	8.92
	7.56
	12.07

	March
	Effiduase
	8.98
	3.11
	7.72
	12.14
	7.45

	March
	Ejisu
	7.29
	3.00
	5.47
	7.16
	10.63

	March
	Ejura
	6.64
	2.17
	9.09
	11.83
	No Network

	March
	Foase
	8.02
	4.48
	9.75
	14.43
	22.57

	March
	Fomena
	8.99
	2.10
	6.21
	5.41
	No Network

	March
	Jacobu
	8.53
	3.29
	7.12
	5.02
	8.66

	March
	Juaben
	7.37
	3.45
	6.20
	6.85
	20.25

	March
	Juaso
	6.32
	2.21
	5.37
	9.31
	6.39

	Month 
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Kodie
	8.05
	3.55
	8.94
	13.20
	12.54

	March
	Konongo
	8.87
	2.33
	8.54
	9.74
	19.23

	March
	Kumasi
	8.03
	7.13
	7.32
	11.55
	7.52

	March
	Kumawu
	8.59
	2.30
	5.63
	5.63
	12.84

	March
	Kuntenase
	9.92
	2.36
	10.77
	10.64
	6.17

	March
	Mampong
	7.71
	2.39
	7.51
	12.07
	9.33

	March
	Mamponteng
	8.58
	3.09
	11.59
	12.41
	19.78

	March
	Mankranso
	8.65
	3.24
	8.72
	6.05
	25.37

	March
	Manso Nkwanta
	5.51
	2.17
	8.91
	6.32
	No Network

	March
	New Edubiase
	6.61
	3.01
	8.60
	11.99
	21.81

	March
	Nkawie
	7.63
	2.19
	8.58
	12.82
	22.84

	March
	Nsuta
	6.30
	2.54
	6.26
	11.78
	No Network

	March
	Nyinahin
	6.06
	2.21
	5.18
	5.81
	No Network

	March
	Obuasi
	8.56
	3.16
	6.18
	6.64
	9.29

	March
	Offinso
	7.94
	3.00
	6.84
	11.31
	7.51

	March
	Tepa
	8.45
	3.07
	6.62
	11.45
	20.62


REMARKS:
· MTN and Vodafone passed the Call Setup Time licence obligation at all locations.
· Tigo had Call Setup Time delays at Kuntenase and Mamponteng 
· Airtel had Call Setup Time delays at Effiduase, Ejura, Foase, Kodie, Kumasi, Kuntenase, Mampong, Mamponteng, New Edubiase, Nkawie, Nsuta, Offinso and Tepa.

· Glo had Call Setup Time delays at Agona, Akumadan, Bekwai, Ejisu, Foase, Juaben, Kodie, Konongo, Kumawu, Mamponteng, Mankranso, New Edubiase, Nkawie and Tepa. 
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, February 2016
	Month
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Agogo
	0
	0
	0
	0
	0

	March
	Agona
	0
	0
	0
	0
	0

	March
	Akumadan
	0
	0
	0
	0
	0

	March
	Asiwa
	0
	0
	0
	0
	No Network

	March
	Bekwai
	0
	0
	0
	0
	0

	March
	Effiduase
	0
	0
	0
	0
	0

	March
	Ejisu
	0
	0
	0.5
	0
	0

	March
	Ejura
	0
	0
	0
	0
	 No Network

	March
	Foase
	0
	0
	0
	0
	0

	March
	Fomena
	0
	0
	0
	0
	No Network

	March
	Jacobu
	0
	0
	0
	0
	0

	March
	Juaben
	0
	0
	0
	0
	0

	March
	Juaso
	0
	0
	0
	1.7
	0

	March
	Kodie
	1
	0
	0
	1.19
	0

	March
	Konongo
	0
	0
	0
	0
	0

	March
	Kumasi
	0
	0
	0.03
	0
	0

	March
	Kumawu
	0
	0
	0
	0
	0

	March
	Kuntenase
	0
	0
	0
	0
	0

	March
	Mampong
	0
	0
	0
	0.86
	0

	March
	Mamponteng
	0
	0
	0
	0.81
	0

	March
	Mankranso
	0
	0
	0
	0
	0

	March
	Manso Nkwanta
	0
	0
	0
	0
	No Network

	March
	New Edubiase
	0
	0
	0
	0
	0

	March
	Nkawie
	0
	0
	0
	0
	0

	March
	Nsuta
	0
	0
	0
	0
	No Network

	March
	Nyinahin
	0
	0
	0
	0
	No Network

	March
	Obuasi
	0
	0
	0
	0
	0

	March
	Offinso
	0
	0
	0
	0
	0

	March
	Tepa
	0
	0
	0
	0
	0


REMARKS:
· All Operators except Airtel remained compliant with the  licence threshold of less than one percent (1%) in  all the tested locations.
· Airtel recorded high Traffic Congestion at Juaso and Kodie. 
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, March 2016
	Month
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Agogo
	0
	0
	0
	0
	0

	March
	Agona
	0
	0
	0
	0
	0

	March
	Akumadan
	0
	0
	0
	0
	0

	March
	Asiwa
	0
	0
	0
	0
	No Network

	March
	Bekwai
	0
	0
	0
	0
	0

	March
	Effiduase
	0
	0
	0
	0
	0

	March
	Ejisu
	0
	0
	0
	0
	0

	March
	Ejura
	0
	0
	0
	0
	 No Network

	March
	Foase
	0
	0
	0
	0
	0

	March
	Fomena
	0
	0
	0
	0
	No Network

	March
	Jacobu
	0
	0
	0
	0
	0

	March
	Juaben
	0
	0
	0
	0
	0

	March
	Juaso
	0
	0
	0
	0
	0

	March
	Kodie
	0
	0
	0
	0
	0

	March
	Konongo
	0
	0
	0
	0
	0

	March
	Kumasi
	0
	0
	0
	0
	0

	March
	Kumawu
	0
	0
	0
	0
	0

	March
	Kuntenase
	0
	0
	0
	0
	0

	March
	Mampong
	0
	0
	0
	0
	0

	March
	Mamponteng
	0
	0
	0
	0
	0

	March
	Mankranso
	0
	0
	0
	0
	0

	March
	Manso Nkwanta
	0
	0
	0
	0
	No Network

	March
	New Edubiase
	0
	0
	0
	0
	0

	March
	Nkawie
	0
	0
	0
	0
	0

	March
	Nsuta
	0
	0
	0
	0
	No Network

	March
	Nyinahin
	0
	0
	0
	0
	No Network

	March
	Obuasi
	0
	0
	0
	0
	0

	March
	Offinso
	0
	0
	0
	0
	0

	March
	Tepa
	0
	0
	0
	0
	0


REMARK:
· All Operators were in compliance with the Call Drop Rate licence threshold of less than three percent (3%) in all 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, March 2016
	Month
	Town
	MTN
	Vodafone
	Tigo
	Airtel
	Glo

	March
	Agogo
	100
	100
	100
	96
	97

	March
	Agona
	100
	100
	94.74
	98.72
	92.31

	March
	Akumadan
	100
	100
	100
	97.33
	86.67

	March
	Asiwa
	94.12
	100
	100
	89.47
	No Network

	March
	Bekwai
	54.55
	99.22
	100
	83.09
	92

	March
	Effiduase
	99
	96.26
	98.95
	97
	77.78

	March
	Ejisu
	60.61
	99.51
	98.51
	99.49
	88.79

	March
	Ejura
	98.94
	100
	90.29
	96.84
	No Network

	March
	Foase
	100
	96.88
	90.63
	82.35
	71.88

	March
	Fomena
	100
	96.43
	100
	100
	No Network

	March
	Jacobu
	100
	100
	100
	98.08
	100

	March
	Juaben
	63.64
	98.46
	100
	50.55
	77.78

	March
	Juaso
	100
	100
	98.18
	92.86
	94.83

	March
	Kodie
	87.95
	97.44
	94.08
	81.55
	90.65

	March
	Konongo
	99.1
	100
	100
	100
	80.22

	March
	Kumasi
	98.94
	97.49
	94.05
	98.34
	92.14

	March
	Kumawu
	100
	98.04
	100
	100
	87.5

	March
	Kuntenase
	95.65
	100
	95.56
	100
	100

	March
	Mampong
	100
	100
	96.4
	93.97
	83.5

	March
	Mamponteng
	81.82
	100
	91.74
	72.36
	88.79

	March
	Mankranso
	76.47
	100
	100
	76.67
	72.73

	March
	Manso Nkwanta
	100
	100
	100
	100
	No Network

	March
	New Edubiase
	100
	100
	100
	34.9
	85.11

	March
	Nkawie
	62.26
	100
	98.95
	86.02
	67.65

	March
	Nsuta
	61.29
	100
	93.75
	100
	No Network

	March
	Nyinahin
	28.76
	100
	100
	100
	No Network

	March
	Obuasi
	100
	100
	99.55
	99.55
	92.74

	March
	Offinso
	97.85
	100
	97.96
	76.4
	85.71

	March
	Tepa
	66.32
	99
	100
	98.95
	86.36


REMARKS:
· All operators except MTN  were in compliance with the Call Completion Rate licence threshold of less than seventy percent (70%) in all tested localities.
· MTN failed to meet the Call Completion Rate threshold at Bekwai, Ejisu, Juaben, Nkawie, Nsuta, Nyinahin and Tepa.
f) Voice Call Audio Quality
Voice Call Audio Quality 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 Northern Region, February 2016
	Greater Accra
	MTN
	Vodafone
	Tigo
	Airtel 
	Glo

	MOS
	3.37
	3.79
	3.69
	3.55
	3.69


REMARK:
· Vodafone, Tigo, Airtel and Glo were assessed to give GOOD speech quality.

· MTN was assessed to give FAIR speech quality. 

REMEDIES

· The NCA has notified Operators of these findings and has directed all Operators to improve their coverage in some localities by July 2016.
· Airtel has been granted moratorium till July 2016 to resolve the persistent Call Setup Time delays which has been acute since 2015.

· Glo has also been sanctioned for failing Call Setup Time obligation in the Ashanti Region.
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 attained by Operators during measurement. Coverage levels in green falls in the rage of -85dBm and above, and 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 JUASO 
Fig. 1- MTN Coverage Map, Juaso – March, 2016
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Remarks: Good 2G network coverage across Juaso.
Fig. 2- Vodafone Coverage Map, Juaso - March 2016
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Remarks: Good network coverage with improvement needed.
Fig.  3 - Airtel Coverage Map, Juaso - March 2016
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Remarks: Good network coverage. However Airtel’s 3G coverage in Juaso needs improvement.
Figure 4. Glo Coverage Map, Juaso – March, 2016
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Remarks: Good network coverage across Juaso. However, poor coverage around the Government Hospital and Cocobod Seed Production Unit which needs improvement.

COVERAGE AT EJISU
Fig.  5 - MTN Coverage Map, Ejisu – March, 2016
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Remarks: Good network coverage across Ejisu.
Fig.  6 - Vodafone Coverage Map, Ejisu – March, 2016
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Remarks: Good network coverage yet needs improvement; especially around Bethel and Akyawkrom

Fig.  7 - Tigo Coverage Map, Ejisu – March, 2016
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Remarks: 2G network coverage across Ejisu is good. However, places such as Akyawkrom, Adarko Jachie, Kwamo and Bethel need improvement.
Fig.  8 - Airtel Coverage Map, Ejisu – March, 2016
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Remarks: Good network coverage across the Ejisu municipality, but areas around Akyawkrom, Bethel and Adarko Jachie have poor coverage which needs to be improved.
Figure 9 Glo Coverage Map, Ejisu – March, 2016
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Remarks: Good network coverage across Ejisu

COVERAGE AT KONONGO
Fig.  10- MTN Coverage Map, Konongo - March 2016
[image: image17.png]Merchant
go Branch

2016 Google - Map data 82016 Tele Atias, Imagery 82016 Temabletrics

@ RxLevSub (dBm) - Server

B M) @ (%)
B @ (0%
1 [95,-85) (43) (0.91%)
N5 Mad(4705) (99.05%)





Remarks: Good 2G network coverage.
Fig.  11 - Vodafone Coverage Map, Konongo –March, 2016
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Remarks: Good network coverage across Konongo; however areas near the Konongo Odumase SHS and Mayanka require improvements.

Fig.  12 - Tigo Coverage Map, Konongo – March, 2016
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Remarks: Poor network coverage in Konongo. Low Cost, Mayanka and Nana Sribuo are amongst the areas which need major improvement.

Fig.  13 - Airtel Coverage Map, Konongo – March, 2016
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Remarks: Good network coverage across Konongo-Odumase. However, poor coverage at areas near the Konongo-Odumase SHS and at the eastern parts of Konongo which needs improvement.
Fig.  14 - Glo Coverage Map, Konongo – March, 2016
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Remarks: Good network coverage across Konongo, however coverage at the central areas is poor and needs improvement.

COVERAGE AT AGOGO
Fig.  15 - MTN Coverage Map, Agogo – March, 2016
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Remarks: Good 2G network coverage across Agogo. 
Fig.  16 - Vodafone Coverage Map, Agogo – March, 2016
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Remarks: Good network coverage across Agogo; however coverage at the Main Market and Awoyo is poor and must be improved.
Fig.  17 - Tigo Coverage Map, Agogo – March, 2016
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Remarks: Poor network coverage at Agogo, especially around the main market and Awoyo. Major improvements needed.
Fig.  18 - Aitel Coverage Map, Agogo – March, 2016
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Remarks: Good network coverage, but areas around the Main Market, Agogo State College and Awoyo require improvement.
Fig.  19 - Glo Coverage Map, Agogo – March, 2016
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Remarks: Fair network coverage across Agogo; however areas near the MP’s Residence, Agogo State College, Gyidim and the Town Center have poor coverage and must be improved.

COVERAGE AT KUMAWU
Fig. 20 - MTN Coverage Map, Kumawu – March, 2016
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Remarks: Good network coverage across Kumawu 
Fig.  21 - Vodafone Coverage Map, Kumawu – March, 2016
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Remarks: Good network coverage across Kumawu.

Fig.  22 - Tigo Coverage Map, Kumawu – March, 2016
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Remarks: Generally good network coverage in Kumawu Township. However, coverage at the outskirts is poor and must be improved 
Fig.  23 - Airtel Coverage Map, Kumawu – March, 2016
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Remarks: Fair network coverage across Kumawu with poor coverage at the central parts, which needs to be improved.

Fig.  24 - Glo Coverage Map, Kumawu – March, 2016
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Remarks: Poor network coverage across Kumawu; especially at the District Assembly Office and the NVTI Training Institute which requires major improvement.
COVERAGE AT JUABEN
Fig.  25 - MTN Coverage Map, Juaben - March 2016
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Remarks: Good network coverage across Juaben
Fig.  26 - Vodafone Coverage Map, Juaben- March 2016
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Remarks: Good network coverage across Juaben; however coverage at the central parts of Juaben needs some improvement.

.
Fig.  27 - Tigo Coverage Map, Juaben – March, 2016
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Remarks: Fair network coverage across Juaben. Improvement is needed at the south of Juaben.
Fig.  28 - Airtel Coverage Map, Juaben – March, 2016
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Remarks: Poor network coverage, particularly at the Market and Hospital in Juaben. A major improvement is required.
Fig.  29 - Glo Coverage Map, Juaben – March, 2016

[image: image36.png]PR o

@Ruan o s
M
Bt osn
5 i v oean
B G @

P
@ (o)
Ens o0 e
(e s 1)





Remarks: Good 2G network coverage with poor spots which must be improved.
COVERAGE AT EFFIDUASE
Fig.  30 - MTN Coverage Map, Effiduase – March, 2016
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Remarks: Good network coverage across Effiduase
Fig.  31 - Vodafone Coverage Map, Effiduase – March, 2016
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Remarks: Good network coverage across Effiduase except at Asokore and around the TI Ahmadiyya SHS which have poor network coverage and requires improvement
Fig.  32 - Tigo Coverage Map, Effiduase – March, 2016
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Remarks: Good 2G network coverage. However areas near the District Assembly Office and Effiduase-Santasi need improved coverage.
Fig.  33 – Glo Coverage Map, Effiduase – March, 2016
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Remarks: Good network coverage across Effiduase.
COVERAGE AT EJURA
Fig.  34 - MTN Coverage Map, Ejura – March, 2016
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Remarks: Good network coverage across Ejura.
Fig.  35 - Vodafone Coverage Map, Ejura – March, 2016
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Remarks: Good network coverage across Ejura.
Fig.  36 - Tigo Coverage Map, Ejura – March, 2016
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Remarks: Poor network coverage across Ejura. Major improvements needed.
Fig.  37 - Airtel Coverage Map, Ejura – March, 2016
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Remarks: Poor network coverage across Ejura. Major improvements needed.
COVERAGE AT MAMPONG
Fig.  38 - MTN Coverage Map, Mampong – March, 2016
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Remarks: Good network coverage across Mampong

Fig.  39 - Vodafone Coverage Map, Mampong – March, 2016
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Remarks: Good network coverage across Mampong.
Fig.  40 - Tigo Coverage Map, Mampong – March, 2016
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Remarks: Good 2G network coverage, but must improve at Mampong District Hospital, Fire Service Office, Ernest Area, St. Joseph School, Main Market and Low Cost 
Fig.  41 - Airtel Coverage Map, Mampong – March, 2016
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Remarks: Good 2G network coverage, but must improve at Mampong District Hospital, Fire Service Office, Ernest Area, St. Joseph School, Main Market and Low Cost. 
Fig.  42 – Glo Coverage Map, Mampong – March, 2016
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Remarks: Good network coverage across Mampong but improvement is needed on some poor spots at Newsite, Tunsuom, UEW College of Agriculture, Mampong and the District Hospital.
COVERAGE AT NSUTA
Fig.  43 - MTN Coverage Map, Nsuta – March, 2016
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Remarks: Good network coverage across Nsuta.
Fig.  44 - Vodafone Coverage Map, Nsuta – March, 2016
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Remarks:  Good network coverage in Nsuta, but needs improvement around the Assemblies of God and Methodist Church.

Fig.  45 - Tigo Coverage Map, Nsuta – March, 2016
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Remarks: Good 2G network coverage in most parts of Nsuta but coverage is poor especially around the Assemblies of God and Methodist Church.
Fig.  46 - Airtel Coverage Map, Nsuta – March, 2016
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Remarks: Good network coverage in Nsuta Township but needs improvement on road towards the Methodist Church.
COVERAGE AT NEW EDUBIASE
Fig.  47- MTN Coverage Map, New Edubiase – March, 2016
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Remarks: Good 2G network coverage across New Edubiase 
Fig.  48 - Vodafone Coverage Map, New Edubiase – March, 2016
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Remarks: Good network coverage across New Edubiase.
Fig.  49 - Tigo Coverage Map, New Edubiase – March, 2016
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Remarks: Fair network coverage which requires major improvement in the 3G coverage.
Fig.  50 - Airtel Coverage Map, New Edubiase – March, 2016
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Remarks: Poor network coverage across New Edubiase which requires major improvements.
Fig.  51 - Glo Coverage Map, New Edubiase – March, 2016
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Remarks: Poor network coverage across New Edubiase which requires major improvements

COVERAGE AT FOMENA
Fig.  52 - MTN Coverage Map, Fomena – March, 2016
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Remarks: Good 2G network coverage across Fomena.
Fig.  53 - Vodafone Coverage Map, Fomena – March, 2016
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Remarks: Good network coverage across Fomena. 
Fig.  54 - Tigo Coverage Map, Fomena – March, 2016
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Remarks: Fair network coverage across Fomena. Minor improvement needed
Fig.  55 - Airtel Coverage Map, Fomena – March, 2016
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Remarks Poor network coverage across Fomena. Major improvements needed.

COVERAGE AT OBUASI

Fig.  56 - MTN Coverage Map, Obuasi –March, 2016

[image: image63.png]2016 Google - Map data 82016 Tele Atias, Imagery 82016 TemaMetrics

@ RLevsub (dBm) - Server
B Min-110) @ ( 0%)
B [10,95) (1) (001%)

(@75) (287%)

o [95,85)
B L85 Max]  (3327) (97.12%)

onuasiAsO"

and





Remarks: Good 2G network coverage across Obuasi 
Fig.  57 - Vodafone Coverage Map, Obuasi – March, 2016
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Remarks: Good network coverage across Obuasi..
Fig.  58 - Tigo Coverage Map, Obuasi – March, 2016
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Remarks: Good network coverage across Obuasi 
Fig.  59 - Airtel Coverage Map, Obuasi – March, 2016
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Remarks: Good network coverage across Obuasi; however New Nyamebekyere, Abompe Newsite, North Nyamebekyere, Dochwaa and Anyinam are poor and need improvements.
Fig.  60 - Glo Coverage Map, Obuasi – March, 2016
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Remarks: Good network coverage across Obuasi, however New Nyamebekyere, Abompe Newsite, Council Estates, North Kunka, and the Commercial Area need improvement.

COVERAGE AT JACOBU
Fig.  61 - MTN Coverage Map, Jacobu – March, 2016
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Remarks: Good 2G network coverage across Jacobu.

Fig.  62 - Vodafone Coverage Map, Jacobu – March, 2016
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Remarks: Good network coverage across Jacobu. 
Fig.  63 - Tigo Coverage Map, Jacobu – March, 2016
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Remarks: Fair network coverage across Jacobu with poor coverage around Krofrom and Holy Family Convent. Improvements needed.
Fig.  64 - Airtel Coverage Map, Jacobu – March, 2016
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Remarks: Good network coverage across Jacobu except areas around Holy Family Convent and Krofrom which require improvement.
Fig.  65 – Glo Coverage Map, Jacobu – March, 2016
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Remarks: Good network coverage across Obuasi, however New Nyamebekyere, Abompe Newsite, Council Estates, North Kunka, and the Commercial Area need improvement.

COVERAGE AT MANSO NKWANTA
Fig.  66 - MTN Coverage Map, Manso Nkwanta – March, 2016
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Remarks: Good network coverage across Manso Nkwanta.
Fig.  67 - Vodafone Coverage Map, Manso Nkwanta – March, 2016
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Remarks: Good network coverage across Manso Nkwanta.
Fig.  68 - Tigo Coverage Map, Manso Nkwanta – March, 2016
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Remarks: Good 2G network coverage across Manso Nkwanta.

Fig.  69 - Airtel Coverage Map, Manso Nkwanta – March, 2016
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Remarks: Good network coverage at the central areas of Manso Nkwanta with improvements required on the outskirts.
COVERAGE AT BEKWAI
Fig.  70 - MTN Coverage Map, Bekwai – March, 2016
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Remarks: Good network coverage across Bekwai 
Fig.  71 - Vodafone Coverage Map, Bekwai – March, 2016
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Remarks: Generally good network coverage across Bekwai.

Fig.  72 - Tigo Coverage Map, Bekwai – March, 2016
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Remarks: Good network coverage across Bekwai, but 3G coverage is poor and needs major improvement.

Fig.  73 - Airtel Coverage Map, Bekwai – March, 2016
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Remarks: Generally good network coverage across Bekwai except the areas around Amoaful and the Industrial Area which require improvement.
Fig.  74 - Glo Coverage Map, Bekwai – March, 2016
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Remarks: Good 2G network coverage across Bekwai, however 3G network coverage is poor and needs major improvement.
COVERAGE AT ASIWA
Fig.  75 - MTN Coverage Map, Asiwa – March, 2016
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Remarks:  Good network coverage across Asiwa.

Fig.  76 - Vodafone Coverage Map, Asiwa – March, 2016
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Remarks: Good network coverage across Asiwa.

Fig.  77 - Tigo Coverage Map, Asiwa – March, 2016
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Remarks: Poor network coverage across Asiwa. Major improvements needed.
Fig.  78 - Airtel Coverage Map, Asiwa – March, 2016
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Remarks: Fair network coverage across Asiwa; however the network coverage is poor at areas around the District Assembly Office and the Asiwa SHS which needs improvements.
COVERAGE AT KUNTENASE
Fig.  79 - MTN Coverage Map, Kuntenase – March, 2016
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Remarks: Good network coverage across Kuntenase.

Fig.  80 - Vodafone Coverage Map, Kuntenase – March, 2016
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Remarks: : Good network coverage across Kuntenase

Fig.  81 - Tigo Coverage Map, Kuntenase – March, 2016
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Remarks: Fair network coverage, but improvement is required on the south and western parts of Kuntenase.
Fig.  82 - Airtel Coverage Map, Kuntenase – March, 2016

[image: image89.png]@hces s

T (o
B s o (e
e @
B Do cu )

o et )
a1 () (108)

B L o e
e oo

B o) ooy





Remarks: Good network coverage across Kuntenase.
Fig.  83 - Glo Coverage Map, Kuntenase – March, 2016
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Remarks: Good network coverage across Kuntenase
COVERAGE AT FOASE
Fig.  84 - MTN Coverage Map, Foase – March, 2016
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Remarks: Good 2G network coverage across Foase.
Fig.  85 - Vodafone Coverage Map, Foase  – March, 2016
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Remarks: Major improvement needed in Foase as 3G network coverage is poor.
Fig.  86 - Tigo Coverage Map, Foase – March, 2016
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Remarks: Poor network coverage across Foase. Major improvements needed..
Fig.  87 - Airtel Coverage Map, Foase – March, 2016
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Remarks: Poor network coverage across Foase. Major improvement needed 

Fig.  88 - Glo Coverage Map, Foase – March, 2016
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Remarks: Poor network coverage across Asiwa which requires major improvement.

COVERAGE AT AGONA
Fig.  89- MTN Coverage Map, Agona – March, 2016
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Remarks: Good 2G network coverage across Agona 
Fig.  90 - Vodafone Coverage Map, Agona – March, 2016
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Remarks:   Good network coverage across Agona

Fig.  91 - Tigo Coverage Map, Agona – March, 2016
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Remarks: Fair network coverage across Agona, with major improvements required on the Offinso-Juansa Road.
Fig. 92 - Airtel Coverage Map, Agona – March, 2016
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Remarks: Good network coverage; however improvement is needed at Agona SDA Secondary School and the DCE’s residence 
Fig.  93 - Airtel Coverage Map, Agona – March, 2016
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Remarks: Poor network coverage across Agona. Major improvements needed.

COVERAGE AT MAMPONTENG
Fig.  94 - MTN Coverage Map, Mamponteng – March, 2016
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Remarks: Good network coverage across Mamponteng 
Fig.  95 - Vodafone Coverage Map, Mamponteng – March, 2016
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Remarks: Good network coverage across Mamponteng with patches around Bampenase, Sofo Dua and Health Insurance.

Fig.  96 - Tigo Coverage Map, Mamponteng – March, 2016
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Remarks: Poor network coverage across Mamponteng. Major improvement needed.
Fig.  97 - Airtel Coverage Map, Mamponteng – March, 2016
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Remarks: Good network coverage; however the 3G coverage is poor especially around New Site, Health Insurance, Central Mosque and South Korea. Major improvements needed.
Fig.  98 - Airtel Coverage Map, Mamponteng – March, 2016
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Remarks: Good network coverage across Mamponteng
APPENDIX II 

SPEECH QUALITY FOR OPERATORS
Fig.  99 - MTN Speech Quality report in Ashanti  Region
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Fig.  100 - Vodafone Speech Quality report in Ashanti Region
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Fig.  101 - Tigo Speech Quality report in Ashanti  Region
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Fig.  102 - Airtel Speech Quality report in Ashanti Region
[image: image109.png]Overall

POLQA Score DL
Wean Win Wax Count.
&l 35510843 1017 441 21781
A 5 POLQANB Score DL A
Range  Comt %
E[Min25) 2010 9245
2535 5212 23573
[35.47) 11045 50803
1 Max) %74 15979





Fig.  103 - Glo Speech Quality report in Ashanti Region
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