Adaptive Distributed Dynamic Channel
Allocation for Wireless Networks
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Infroduction

- Radio spectrum is scarce resource in wireless
networks.

- Efficient use of bandwidthis essential for supporting
large number of mobile users in cellular network.

. = i e iy B 21
e Tl s Y e ) T L e T el bl e R e Nty — Y e e e L S et 4 -
@ r .-|.;'- ) o ™ Feal s r© Fa il T 11y T P ..- :: r r"]T
] I 1+ - L e T L ol
L
o
=
|'|II|;' ' s

:
T*' ‘1-.r LV £ ﬂ




Geographicalareais dividedinto severdl

coverage area calle

a CERLS.

Radio spectrum is divided into humber of

wireless communica
Fach cell have mobi

Tjon CHANNELS.

e service station (MSS)

and multiple mobile hosts (MH).



Cellular Architecture

REQUEST to acquire
oialelalal=]

MSS1 finds free channel using channel allocation
procedure. .

- MSST informs MH1 whn:::h »chcmnel to use.
H 1 smﬁ‘s u,amg T'ifi;l e f:h__i”“'z?'f \el for communication.
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Cellular Architecture

- If MH1 travels and moves out of celll and enters
cells2.

- Old channelin celll is released and new channel
incell2is allocated.
.

of celll can now be reused
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Distributed Dynamic Channel
Allecation Scheme

- SearchScheme
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When cell needs a channel, it sends a request
message with time stamp to all neighbouring cell
to find the set of currently available channels.

IT then picks one available channel after receiving
the response from every cell.

Cell whichis currently searching for a channel
postpones the response to any reguest message
with a higher timestamp than ifs request message
until it has completed its search.

l.e.every new search Is postponed until previous
are finished.



Every cell maintains information of channel used In
ITs neighbouring cells.

When a cell need a channel, selects free channel,
and REQUEST permission with time stamp from
neighbouring cells.

Uses channel only after recelving permission from
all neighbouring cells.

Before using the channel, cell sends acquisition
message to update used channel information on
all neighbouring cells.



Update Scheme Cont.....

- Onwaiting for permission, if another cell request
for same channel.

~ Itresponds R’EJ’E;CUf i’rs with greater timestamp .

® Resp.ﬁds GRANT wﬁh le&’& ’nmes’ramp and abort its




Scheme used in this algorithm....

~ Inthe Algorithm to be discussed, uses update
scheme or search scheme based on:-

lable channels
~ And number of attempts it has made to acquire

- Number of free avai
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inifially

® FEach c:ell__[i']' iN the system is assigned a set of
primary channels PRIi].

S
Su

=N
Each cellis inlocal ﬁh@@gel selection mode i.e.

have primary channel to acquire.
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Local Mode

5?n._gt:q uiring channel sends
ACQUISITION message




Borrowing Mode

= Number of free primary channels fall below a some
threshold based on the channel consumption rate.




Cell [i] selects one of the free channelsr.

It queries interfering neighbouring cells for
permission 1o use r.

Borrowing  SUCCESS receives grant RESPONSE
message from all the cells in IN.

After communicationis over, RELEASE message is
sent 1o all the cells that had sent grant message.



Borrowing FAILS receives reject RESPONSE
message from one or more cells in IN and tries to
acquire another channel.

INn order 1o bound number of failure or atrempts In

borrowingupdate mode, a cell enters borrowing
search mode after some predefined n rounds.

cell in borrowing search mode guarantees that a it
will acquire a free channel if there is one available.



Any cells[i] postpones all search or update request
with higher timestamps.

A cell in local mode postpones it's local request
with a higher timestamp till an ACQUISITION

message for the search request with a lower
fimestamp is received.

Thus all reguests from cells in an interference region

are seguentialized with respect 1o their Iimestamps
avoiding deadlock.



Conclusion




Conclusion

~ No two interference neighbourhood cells acquire

~ The algorithnr







