
Evaluation of a s ingle  radio rural 
m e s h  ne tw ork  in South  Africa

Abs tract
Th is  proje ct w as  part of th e  "Firs t Mile  Firs t Inch " proje ct funde d by th e  IDRC and look s  at s ocial 
and te ch nical innovation on s e rvice  de live ry m ode ls  in diffe re nt conte xts  of com m unitie s  w ith  low -
de ns ity te le com m unications .
 
Th is  pape r e valuate s  th e  ability of a low  cos t w ire le s s  m e s h  ne tw ork  to provide  Inte rne t acce s s  to 
a rural are a in South  Africa w ith  lim ite d broadband conne ctivity. Th e  ne tw ork  w as  ins talle d in a 
m ountainous  are a w ith  a w ide  range  of dis tance s  be tw e e n node s  ranging from  long range  5.5k m  
link s  to s h ort h ops  be tw e e n buildings  of only 30 to 50m . 

Due  to th is  com bination of dis tance s , a m ix of unplanne d node  place m e nt w ith  om ni-dire ctional 
ante nnas  and planne d node s  us ing dire ctional ante nnas  w as  us e d. Th e  curre nt ne tw ork  cons is ts  
of 9  node s  s pre ad ove r an are a of about 15 s q uare  k ilom e te rs .  Th e re  is  e le ctricity at all th e  s ite s  
but pow e r outage s  are  com m on, occurring at ave rage  inte rvals  of one  outage  in 7 days , las ting 
be tw e e n 3 and 24 h ours . Th e  ne tw ork  provide s  a good s e rvice  to th e  s ate llite  bas e d Inte rne t w ith  
th rough put rate s  ranging be tw e e n 300 k bps  for 4 h ops  and 11000 k bps  for 1 h op and an ave rage  
th rough put rate  of 2324 k bps .

Th e  pape r e valuate s  th e  pe rform ance  of th e  OLSR routing protocol be ing us e d in th e  m e s h  
ne tw ork  as  w e ll as  giving an ove rvie w  of us age  patte rns  and s ocial be h avioural patte rns  of th e  
us e rs . Th e  us e rs  range  from  firs t tim e  us e rs  in poore r are as  of th e  ne tw ork  to fairly accus tom e d 

Te ch nical re s ults
•  Th rough put rate s  ranging be tw e e n 300 k bps  for 4 h ops  and 11000 k bps  for 1 h op and 

an ave rage  th rough put rate  of 2324 k bps . 
•  Ave rage  h op count in th e  ne tw ork  w as  2.21.
•  Ave rage  de lay be tw e e n any tw o node s  w as  5.57 m s  in an unloade d ne tw ork .
•  Cos t s avings  of about $400 pe r m onth  w e re  ach ie ve d by ins talling VoIP ph one s  w h ich  

us e  th e  m e s h  be tw e e n h os pice  and clinic ins te ad of GSM.
•  Mos t th rough put de gradation w as  due  to m ulti-h op and drop-off m atch e d Gupta's  indoor 

e xpe rim e ntal re s ults  w e ll.
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Me s h  de s ign
Th e  ne tw ork  w as  built to e xplore  a le as t cos t 802.11 m e s h  ne tw ork  to s upply Inte rne t 
conne ctivity, be ing s upplie d to an aids  Clinic. Th is  conne cts  to s urrounding s ch ools , h om e s , 
farm s  and oth e r clinic infras tructure  th rough  th e  m e s h  ne tw ork . Th e  Aids  clinic, w h ich  is  a non-
gove rnm e ntal organis ation (NGO) funde d by a ph arm ace utical com pany s ocial grant, h as  
brough t h ope  to ove r 700 patie nts  in th e  are a ove r th e  4 ye ars  it h as  be e n running. Th e  VSAT 
Inte rne t conne ctivity, w h ich   is  provide d fre e  of ch arge  by a s pons or, is  us ually unde rutiliz e d 
e ve ry m onth , w ith  clinic us e rs  only us ing approxim ate ly 60\%  of th e  available  bandw idth  e ach  
m onth .

Th e  s ate llite  link  provide s  2GB pe r m onth  at a dow nload rate  of 256 k bps  and an upload rate  of 
64 k bps .  Once  th e  2GB capacity lim it is  re ach  th e  Inte rne t conne ction is  cut off until th e  
be ginning of th e  follow ing m onth  and no s pare  capacity can be  carrie d ove r to th e  follow ing 
m onth . Th is  s pare  capacity is  s h are d to us e rs  in th e  m e s h  ne tw ork , fre e  of ch arge  but h as  to be  
care fully m anage d by a fire w all to e ns ure  th at th e ir us age  doe s  not e ffe ct th e  clinic's  Inte rne t 
availability. 

Link s ys  W RT54G w ire le s s  route rs , w h ich  are  s ingle  radio 802.11 b/g route rs  capable  of be ing re -
flas h e d w ith  a com ple te ly ne w  ope rating s ys te m , w e re  ch os e n be cuas e  of th e ir low  cos t. Th e y 
h ave  a 200MH z  CPU on board and us e  flas h  bas e d m e m ory w ith  no fans  or oth e r m oving parts . 
Th e s e  de vice s  are  de s igne d for indoor us e  but m odifie d for outdoor us e  by re pack aging th e  
e le ctronics  s o th at it can be  m ounte d on an outs ide  m as t. Social obs e rvations

•  Firs t tim e  us e rs  of th e  Inte rne t h ad little  conce ptual unde rs tanding of w h at type  of 
Inte rne t us age  cons um e s  large  am ounts  of bandw idth .

•  Firs t-tim e  Inte rne t us e rs  w e re  e as ily foole d into be lie ving th e y h ad w on h uge  s um s  of 
m one y by Inte rne t s cam s .

•  Up-tim e  in th e  ne tw ork  w as  ofte n s e ve re ly h am pe re d by us e rs  unplugging th e ir 
e q uipm e nt.

•  Ins tant m e s s aging tools  s uch  as  Sk ype  h ave  prove d to be  a ve ry valuable  h e lpline  for 
ine xpe rie nce d us e rs  in th e  ne tw ork . Us e rs  w ould ofte n m e s s age  m ore  e xpe rie nce d 
us e rs  in th e  citie s .

•  Ge ne ral tre nd for rural us e rs  to m ove  from  pure ly w e b bas e d Inte rne t us age  to pe rs on-
to-pe rs on com m unication ove r firs t fe w  m onth s  of us age .

•  Younge r ge ne ration ne e d no form al com pute r training to be com e  com pute r lite rate .
•  Ins talling a w ire le s s  ne tw ork  brings  m any e m ploym e nt opportunitie s  - 2 pre vious ly 

une m ploye d pe ople  w e re  e m ploye d in th e  form al s e ctor as  a dire ct re s ult of th is  proje ct
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Ne tw ork  s e rvice s
•  Local copy of W ik ipe dia is  available  on th e  s e rve r to s ave  on Inte rne t traffic.
•  As te ris k  gate w ay is  ins talle d on th e  ne tw ork  to allow  us e rs  to m ak e  fre e  local calls .
•  Local Linux Unbuntu re pos itory is  update d e ve ry 6 m onth s  to allow  us e rs  to add ne w  

s oftw are  w ith out us ing th e  Inte rne t.
•  Me dia W ik i is  available  on th e  local s e rve r for us e rs  to build th e ir ow n w e b conte nt.
•  Local Sam ba s e rve r is  available  w h e re  file s  s uch  as  w indow s  update s , virus  update s  

and com m only dow nloade d file s  can be  s tore d to avoid dow nload duplication.
•  A trans pare nt proxy s e rve r is  us e d on th e  s e rve r to h e lp m inim iz e  Inte rne t us age  and to 

filte r out e xpe ns ive  autom ate d dow nloads  s uch  as  W indow s  update s .




