Feasibility Study of Spatial Reuse
in an 802.11 Access Network

A. R. Harish
Department of EE

Sreekanth Garigala
Bhaskaran Raman

Phalguni Gupta
Department of CSE

Indian Institute of Technology, Kanpur



Digital Gangetic Plains (RuralNet)

Mar ‘03
Rajajipuram/Luck

Mar ‘04
802.11 for Point-to- Sep ‘02 Rasoolabad

last-hop  Point 802.11 safipur
acces lin

Dec ‘02

within a
village Sarauh
Mandhana NOV =
P— Blthoor Jun ‘03
ol / Banthar £ 10 end
37 Km _
— distance ~80 Km
0.9 K
Jun ‘O ‘
5.1 K

12 K
22 Km

Dec ‘03
2.3 y *TKK Sawayajpur
Lodhar Land-line access point

Apr ‘02. (close to high-population Not to scale
density area)

River Ganges




The Ashwini
Deployment
(Planned)
West
Godavari, .
A_P_, India 117 Bhimavaram

19

133




Network Model

- Point-to-point links

- Multiple interfaces (radios) per node
- One directional antenna per link

- Single channel operation
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SynRx, SynTx, and Mix-Rx-Tx
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Exposed interface problem within a node:

CSMA/CA (802.11 DCF) inherently allows only one
link operation per node

Problems: (a) Immediate ACK, (2) CS back-off



SynOp: SynRx + SynTx

* Links at a node operating simultaneously,
synchronously (on the same channel)

* |s this feasible? Yes, under certain conditions

0dB
900/ -3dB Si_de-l_obe TH@

120 T -10dB- rejection
sl W -20dB  levels

& " .. ¥ ! . i o
LS . L i [} i - = "
[
. 5 s i i . >
e = b 1 == i 3 s &
tf"u LA N iy ,5‘. N 1-‘|-\._' - Fl .'- 3":'
. ] u M 1 ', - - -
- L] LN - [ LI F -
- % aF Py L -
- '\.r 11§ oy s
= - w4 a
o -~ ", " T -t E—
= P LS -+ - 179 ! L F -

_1.-_ L Ly o T e ol
180°I-F----4---3=: €h= ™ 0° T
ey L . - .-\. '—__
(IR0 NN R, R2
e J_a-l"'._-._,"j-'f':}- .:_'.-'r;"' 7 )
h Mal dlrectlon
2107 .-' I

Slde Iob

240° e Syn-Rx
2707

‘PRl—PRZ

<SL_—SIR

reqd



S — — —— — — —— — —— - — - —
X .

Experimental Setup

EF cable 1

"o N S S R S S

L — — — — — — —




Throughput [MbpE)

Interference vs. Throughput
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Conclusions

* Simultaneous Synchronous Operation (SynOp)
possible with parabolic grid antennae

* SynOp has subsequently been verified on field
- See HotNets-2004 and Mobicom-2005 papers
* Further work:

- More rejection possible at higher angles of separation
- Adjacent channels can be used

* SynOp has implications for network design in
other wireless technologies too: e.g. WiMax



