


Motivation

Digital inclusion of remote villages

Giving access to WWW, to the people leaving in wide
geographically distributed area

Use of open source driver and off the shelf Wi-Fi
hardware

Vested interest of telecom giants



Existing Live system

In mountain region of Venezuela, they claim to have
achieved Wi-Fi link more than 300 km long between
two device.

They have used WiLD framework

Arvind Eye Clinic in India uses same framework for
video conferencing between doctor and patient

It has more than 6 node
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Problem Statement
Design Multi-Hop TDMA system

[t should work for both short and long distance
network

It should support
ISUMNY
FTP
Audio & Video

Modified TDMA code should run on any wired or Wi-
Fi device
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Hardware and Software

233 MHz soekris board with 256 MB HDD and 64 MB
RAM running voyage Linux

Atheros Wi-Fi chipset AR5213A
Open source Madwifi 0.9.4 wireless driver

Linux kernel 2.6.25.4



Madwifi

Actual transmission

or

Overlay Layer ?

Actual transmission



MAC or Overlay Layer ?

Implementation at MAC layer gives direct access to
hardware through HAL

At MAC layer we can control packet transmission timing

Overlay layer works on top of MAC layer and can use
functionality exposed by MAC

Overlay layer has no control over actual packet
transmission

We decided to use MAC layer approach for our TDMA
implementation



Previous work

soft MAC suggest way to disable CSMA/CA
MadMAC uses custom frame format for tight synchronization

MuliMAC uses multiple MAC depending on working condition
(E.g. CSMA for short distance and TDMA for long distance)

FreeMAC uses beacon hardware timer of Atheros chipset for
better control over packet transmission

But all has static TDMA schedule and only works for single hop
network (mostly between two device)



Our approach and Issue

Disabling CSMA/CA functionality

Multi-Hop TDMA

Dynamic TDMA Schedule depending on network load
Custom frame format

TDMA schedule dissemination

As of now, single MAC protocol I.e. TDMA at MAC layer



Madwiti

Five different mode to work with
Adhoc, Monitor, Sta, AP and Ahdemo

Monitor mode

Disables
Mac layer ACK’s
RTS/CTS exchange
802.11 frame format

Enables

Transmission of custom frame format

We decided to use for our
implementation



Six steps to dlsable CSMA/CA

Disabling MAC level ACK T e O’ f("é%o
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Disabling RTS/CTS exchange L OO’?‘oﬁ

Override 802.11 frame format with custom TDMA fréme
Disable virtual carrier sensing
Disable Transmission back off

Disable CCA (clear channel assessment)



Transmission and Reception path in
Adhoc mode

Transmit Path Receive Path
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transmit on air
to network layer



First stage work: Prototype TDMA
Magic Packet

80211 header = Payload containing six A’s

Master Node Oﬁ TDMA cycle <
EDEE EEN A N 0N IR N N
S=mira \

100 msec transmission slot

for node_id 0

Timer expires at 1000+ node_id * 100
Timer for will expire at 1000 msec after sending magic packet
Timer for will expire at 1100 msec after receving magic packet



Chnages in Madwifi Code
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Chnages in Madwiti Code

On receiver side
Start timer on receiving Magic packet
Timer will expire at 1000+node_id * 100 msec

There is not much change in receiving code, on
receiving data, Madwifi will strip 802.11 header and
will pass data to network layer

Note : On sending side, we disable receive interrupt
just before sending data and enables it before just after
end of transmission slot.



Problem faced in First Stage

We implemented TDMA in presence of CSMA/CA

In monitor mode we were not able to pass data beyond
MAC layer

Prototype TDMA has very little time synchronization

Out of Six steps in disabling CSMA/CA , we were able
to accomplish first three



Time Line for Second Stage

Implementing prototype TDMA in monitor mode
Coming up with TDMA frame structure
Extending to Multi-hop network

TDMA schedule dissemination

We might look at dynamic TDMA schedule
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