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ABSTRACT

In broadband wireless networks, the effective meeting of the QoS guarantees may strongly depend on the
Contention Resolution Algorithm used in the uplink contention period. The time it takes a station to transmit a
successful request to the base station, or request delay, must be kept low even during periods of high contention.
If a request suffers many collisions, it cannot rely on the preemptive scheduler to receive low access delays.
However, the conventional collision resolution algorithm has a problem that all collided stations are treated
equally regardless of their delay from previous contention periods. Some requests may have very long request
delay caused by continuous collisions. In this paper, we propose an adaptive collision resolution algorithm for fast
random access in broadband wireless networks. The design goal is to provide quick access to the request with a
high number of collisions. To do this, the proposed algorithm separates the whole contention region into multiple
sub regions and permits access through each sub region only to the requests with equal number of collisions.
The sub region is adaptively created according to the feedback information of previous random access. By
simulation, the proposed algorithm can improve the performance in terms of throughput, random delay and
complementary distribution of random delay by its ability to isolate higher priorities from lower ones. We can

notice the algorithm provides efficiency and random access delay in random access environment.
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/* Definition */ N

: the number of minislots for contention region

N, : the number of minislots for new retrial request
S{e] @ ith minislot ( 0 <i/<N—1, integer)
Ach[1] : feedback information for ith minislot of previous frame

Base Station :

Determine Ack{ 7] (for Vi) /* the feedback information of previous frame */

Count ¢ from AcH 7]
N, = max(),N—cx3)
Broadcast N, and Ack[:] (for Vi)

Terminal :
If ( Contention_check == 0 )
{ if ( new trial request )

i = randomly select (N—N,<i<N—1)
Access=1i, High=N—N, , Eql=N,

Contention_check = 1; }
Else /* already contention mode */

/* the number of collided minislots */

{ if( Ackl Access] == Success ) Contention_check=0;

else

{ Count ¢, [* # of collided slots within S[0]~ S[ High—1] ¥/
Count ¢, [* # of collided slots within S[ High]~ S[ High+ Eqi—1) */

High = Cpigher*3 , Eql = Cout*3
if ( Egl ==0)

/* Error in Ackl 7] */ Contention_check = 0;

else if ( High=N) [* Insufficient minislots */ Contention_check = 0;
else{ ; = randomly select ( High < i < High+ Eql—1)
Access = i ,  Contention_check++; }

bl
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