
First  Hybr id 1Gbps/0.1 Gbps Free-Space 
Optica l  /RF System Deployment And Test ing In 
The State  Of Qatar

I. BACKGROUND & OBJECTIVES 
O wing to i ts  high-bandwidth, robustness  to  EMI, and operat ion in unregulated spectrum, free-space 
opt ica l  communicat ion (FSO) is  uniquely  qual i f ied as  a  promising a l ternat ive  or  complementar y 
technolog y to f iber  opt ic  and wire less  radio-frequency (RF) l inks . Despite  the v ibrant  advantages 
of  FSO technolog y and the var iety  of  i t s  appl icat ions , i t s  widespread adoption has  been hampered 
by rather  disappoint ing l ink re l iabi l i t y  for  long-range l inks  due to atmospher ic  turbulence-induced 
fading and sensi t iv i t y  to  detr imental  c l imate condit ions . A major  chal lenge of  such hybr id systems is 
to  provide a  s trong backup system with sof t-switching capabi l i t ies  when the FSO l ink becomes down. 
The speci f ic  object ive  of  this  work is  to  s tudy for  the f i rs t  t ime in Qatar  and the GCC the l ink capaci ty, 
l ink avai labi l i t y, and l ink outage of  an FSO system with RF back up ( i .e . hybr id FSO/RF) under  harsh 
environment.    
I I . METHODS 
 In this  work, a  pract ica l  demonstrat ion of  hybr id FSO/RF l ink system is  shown. The system has  a 
capaci ty  of  1  Gbps and 100 Mbps for  FSO and RF, respect ive ly. I t  i s  insta l led in Qatar  Univers i t y  at  two 
dif ferent  bui ldings  600 m away and 20 feet  high. This  system is  bas ica l l y  a  point-to-point  opt ica l  l ink 
that  uses  Infrared laser  l ights  to  wire less l y  t ransmit  data . Moreover, the proposed system has  capabi l i t y 
to  make para l le l  t ransmiss ion between l inks . In order  to  analyze the two transpor t  media , we used the 
tool  IPERF. This  Java based GUI ( jper f )  appl icat ion can e i ther  act  as  a  ser ver  or  c l ient , and is  avai lable 
on a  var iety  of  p lat forms. We have tested end-to-end throughput by running IPERF tool  in  ser ver  mode 
on one Laptop and in c l ient  mode on another. 
I I I . RESULTS 
F igure1 shows a  block diagram of  the system used. Init ia l  resul ts  were obtained for  the two l inks  under 
same c l imatic  and environmental  condit ions , where the average ambient  temperature  reached 50°C and 
RH above 80% ( July-August  2014) . Both FSO and RF l inks  a l lowed transfer  rates  of  around 80% of 
their  fu l l  capaci ty. D ur ing a l l  exper iments  whi le  running both l inks  s imultaneously, there  was  no FSO 
l ink fa i lure. In case  of  an FSO fai lure, the RF is  expected to back up within 2 seconds (hard switching) , 
which might  cause a  loss  of  data . Detai led resul ts  on FSO-to-RF switching and induced packet  loss  wi l l 
be  repor ted in the ful l  manuscr ipt  and dur ing the presentat ion.  
IV. CONCLUSION 
Tests  on FSO/RF l ink have been carr ied for  the f i rs t  t ime in Qatar. Init ia l  resul ts  showed that  both FSO 
and RF l inks  operated c lose  to  their  capaci ty. D ur ing summer, Qatar i  weather  did not  induce FSO l ink 
outage.  The team is  focusing on developing a  seamless  FSO-RF sof t  switching us ing NetFPGA boards 
and raptor  coding.  
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