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IntroductionIntroduction

�� UgandaUganda’’s communication development  priority is to have s communication development  priority is to have ‘‘affordable affordable 
communication services for allcommunication services for all’’

�� The Community Wireless Resource Centre (CWRC) established under The Community Wireless Resource Centre (CWRC) established under the the 
Department of Electrical Engineering seeks to:Department of Electrical Engineering seeks to:

�� Implement and support maintenance of community (i.e. cooperativeImplement and support maintenance of community (i.e. cooperative--type) type) 
wireless networkswireless networks

�� Build capacity in design, installation and maintenance of communBuild capacity in design, installation and maintenance of community wireless ity wireless 
networksnetworks

�� Undertake research in area of community wireless networksUndertake research in area of community wireless networks

�� Document and share results widelyDocument and share results widely

�� CWRC was established in 2006 with financial support (US$ 89,866)CWRC was established in 2006 with financial support (US$ 89,866) from from 
IDRC as well as technical support from SwedishIDRC as well as technical support from Swedish--based IT+46based IT+46



ObjectiveObjective

�� Provide or enhance sustainable Internet Provide or enhance sustainable Internet 

connectivity infrastructure, particularly in rural connectivity infrastructure, particularly in rural 

or under served areas in Uganda, by means of or under served areas in Uganda, by means of 

wireless technology. wireless technology. 



RationaleRationale

�� Affordable and equitable access to information Affordable and equitable access to information 
remains challenge, particularly in rural areas remains challenge, particularly in rural areas 

�� Communications and energy infrastructure, Communications and energy infrastructure, 
illiteracy, ICT skills, etcilliteracy, ICT skills, etc

�� Various initiatives seek to support Internet Various initiatives seek to support Internet 
access up to district levelaccess up to district level

�� National Backbone Initiative, Rural National Backbone Initiative, Rural 
Communications Development Fund, Rural Communications Development Fund, Rural 
Electrification Electrification ProgrammeProgramme (also has ICT (also has ICT 
component)component)

�� Need for Need for ‘‘last milelast mile’’ solutions to link to solutions to link to 
parish/village level e.g., from district parish/village level e.g., from district 
headquarters to village information kioskheadquarters to village information kiosk



CWRC rolesCWRC roles

�� Implements and supports community wireless Implements and supports community wireless 

networksnetworks

�� Train students and technical staff so as to build Train students and technical staff so as to build 

capacity in design, installation and maintenance of capacity in design, installation and maintenance of 

wireless networks, wireless networks, 

�� Undertake research in the area of community Undertake research in the area of community 

wireless networks and document and share results wireless networks and document and share results 

widely.widely.



TheThe CWRC CWRC ExperienceExperience

ToTo--date, date, fourfour telecentrestelecentres havehave beenbeen supportedsupported: : 

Lira CPAR Lira CPAR telecentretelecentre in Northern Ugandain Northern Uganda

KabaleKabale andand KachwekanoKachwekano telecentrestelecentres in in SouthSouth WestWest

NabweruNabweru telecentretelecentre in Central Uganda in Central Uganda 

SixteenSixteen partnerspartners: : KabaleKabale (9), Lira (3) (9), Lira (3) andand NabweruNabweru (4)(4)

�� Flat terrain in Lira and Flat terrain in Lira and NabweruNabweru, while very , while very 

hilly in hilly in KabaleKabale

�� Generally low incomes at all four sitesGenerally low incomes at all four sites

�� Most partners at Most partners at KachwekanoKachwekano off the grid off the grid 

and depend on solar powerand depend on solar power



TheThe CWRC CWRC experienceexperience

�� Networks set up in star topology with Networks set up in star topology with telecentretelecentre as the hubas the hub

�� Networks operate in 2.4 GHz WiNetworks operate in 2.4 GHz Wi--Fi band with both indoor and outdoor radio units. WiFi band with both indoor and outdoor radio units. Wi--Fi is Fi is 
unlicensed in Ugandaunlicensed in Uganda

�� TelecentreTelecentre managers maintain the network with technical support from the Cmanagers maintain the network with technical support from the CWRCWRC

�� Partners/clients contribute to Internet costs on an equal basis,Partners/clients contribute to Internet costs on an equal basis, e.ge.g, in , in KabaleKabale and Lira, service is and Lira, service is 
3GB/175Kbps at about 81$ per month3GB/175Kbps at about 81$ per month

�� NabweruNabweru currently not fully operational due to large outstanding Interncurrently not fully operational due to large outstanding Internet billset bills



ExampleExample: : thethe Lira NetworkLira Network



ChallengesChallenges

1.1. LackLack ofof sensitizationsensitization onon thethe waysways ofof managingmanaging
bandwidthbandwidth toto reduce reduce thethe costcost. More . More bandwidthbandwidth
thanthan isis anticipatedanticipated isis consumedconsumed.  .  

2.2. EquipmentEquipment breakdownbreakdown duedue toto harshharsh
environmentalenvironmental conditionsconditions i.ei.e LightningLightning

3.3. ClientsClients do do notnot agreeagree onon thethe feesfees breakdownbreakdown

4.4. SustainabiltySustainabilty ofof thethe telecentrestelecentres. . PaymentPayment ofof
peoplepeople toto maintainmaintain thethe

5.5. HighHigh turnoverturnover ofof projectproject staffstaff



SolvingSolving thethe challengeschallenges throughthrough researchresearch

initiativesinitiatives
�� The Wireless Africa (WA).  WA aims at implementing low cost, affThe Wireless Africa (WA).  WA aims at implementing low cost, affordable ordable 

technologies and applications that result in the high use, potentechnologies and applications that result in the high use, potential revenue tial revenue 
and/or dramatic costand/or dramatic cost--savings. This initiative will result into the savings. This initiative will result into the 
implementation of appropriate business models for sustainabilityimplementation of appropriate business models for sustainability of of 
telecentrestelecentres..

�� The MP/ Scientists pairing scheme managed by the Uganda NationalThe MP/ Scientists pairing scheme managed by the Uganda National
Academy of Sciences (UNAS) attempts to expose policy makers to cAcademy of Sciences (UNAS) attempts to expose policy makers to current urrent 
technology trends and also enabling scientists to appreciate poltechnology trends and also enabling scientists to appreciate policy and the icy and the 
lawlaw--making process. This has a tremendous impact in enabling researcmaking process. This has a tremendous impact in enabling research h 
groups like the CWRC to influence policy. For instance, this cougroups like the CWRC to influence policy. For instance, this could create an ld create an 
enabling environment to make ICT equipment more locally availablenabling environment to make ICT equipment more locally available.e.

�� Capacity building in the Department of Electrical Engineering thCapacity building in the Department of Electrical Engineering through rough 
industrial training. These students are equipped with skills in industrial training. These students are equipped with skills in wireless wireless 
networking. networking. 



SolvingSolving thethe challengeschallenges throughthrough researchresearch

initiatives(contdinitiatives(contd))
�� The CWRC will address a number of bandwidthThe CWRC will address a number of bandwidth--related challenges for community related challenges for community 

wireless networks through a grant from the Millennium Science Inwireless networks through a grant from the Millennium Science Initiative (MSI) itiative (MSI) 
project, managed by the Uganda National Council of Science and tproject, managed by the Uganda National Council of Science and technology echnology 
(UNCST). The MSI project will involve supervision, mentoring and(UNCST). The MSI project will involve supervision, mentoring and training of sixteen training of sixteen 
(16) students and will address questions like;(16) students and will address questions like;

�� Traffic shaping in a Traffic shaping in a ““staticstatic”” –– as opposed to an adaptive wireless environment so as to as opposed to an adaptive wireless environment so as to 
ensure latency and congestion management as well as fairness witensure latency and congestion management as well as fairness within the networkhin the network

�� In the case of adaptive bandwidth schemes, what key factors shouIn the case of adaptive bandwidth schemes, what key factors should be actively ld be actively 
monitored in order to determine and quantify the monitored in order to determine and quantify the ““extraextra”” bandwidth utilized by a user?bandwidth utilized by a user?

�� Impact of the propagation environment on the viability of adaptiImpact of the propagation environment on the viability of adaptive bandwidth ve bandwidth 
managementmanagement

�� Cognitive radioCognitive radio

�� What policy recommendations can be provided to improve the capacWhat policy recommendations can be provided to improve the capacity of         ity of         
wireless technologies in the provision of diversified services awireless technologies in the provision of diversified services and value addition nd value addition –– even even 
in the presence of licensed users?in the presence of licensed users?



FutureFuture trendstrends

�� Organization of training workshops, both Organization of training workshops, both 

theoretical and practical in the theoretical and practical in the telecentrestelecentres..

�� TelecentreTelecentre managers are responsible for the managers are responsible for the 

maintenance and troubleshooting of any maintenance and troubleshooting of any 

network issues that may arise from the network issues that may arise from the 

community wireless networks. CWRC community wireless networks. CWRC 

intervenes when they failintervenes when they fail



FutureFuture trendstrends

�� Establishment of  a technical team comprised of staff and Establishment of  a technical team comprised of staff and 
students in the department of Electrical Engineering, students in the department of Electrical Engineering, telecentretelecentre
managers and technical personnel at managers and technical personnel at telecentrestelecentres..
(i) arriving at sustainable solutions for the (i) arriving at sustainable solutions for the TelecentresTelecentres

(ii) enhancing capacity building in the Department of Electrica(ii) enhancing capacity building in the Department of Electrical engineering. l engineering. 

�� Discussion of technical issues arrived at, in order to share lesDiscussion of technical issues arrived at, in order to share lessons sons 
learned using mailing listslearned using mailing lists

�� Research and technical support for the Research and technical support for the telecentres.addressingtelecentres.addressing
issuesissues
�� Bandwidth management, which is currently a key challenge to the Bandwidth management, which is currently a key challenge to the 
TelecentresTelecentres being supported by the CWRC. being supported by the CWRC. 

�� Achieve autonomy and sustainability Achieve autonomy and sustainability 

�� Continue to build capacity in the Department of Electrical EnginContinue to build capacity in the Department of Electrical Engineeringeering



ThankThank youyou

TheThe EndEnd


