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partially amount of bandwidth requested by a BR, 
then this BR is also considered as a rejected BR [1]. 

Similar to Algorithm 1, Ot represents the set 
of SSs which transmission period overlaps with the 
TS, St, in QR. All SSs in Qt are considered as 
possible CSs of St 
Algorithm 2 Rejected Bandwidth Requests First 
Algorithm 
Input: T is the group of TSs.  
QR is the group of SSs. (which have rejected BRs sent 
from nrtPS Connections in the last frame.) 
Output: Build a CS for each TS in T. 

For y =1 to || T || do 
St ← TSy 
Qt← QR−Ot 
Randomly pick up anyone SS א  Qt as the 

corresponding CS of St 
End For 
 A rejected BR shows that the SS must have 

extra data to be transmitted in the next frame and no 
bandwidth is allocated for these data. The RBRFA 
schedules those SSs as CSs on the CL, so the 
probability to recycle the unused bandwidth while the 
CS receives the RM is increased. The other factor that 
may affect the performance of bandwidth recycling is 
the probability of the RM to be received by the CS 
successfully.  

 
B.Performance Measures 
The simulation for evaluating the performance of 
theproposed scheme is based on the three metrics: 
1) Throughput gain (TG): 

It represents the percentage of throughput 
which is improved by implementing our scheme [1]. 
The formal definition can be expressed as: 

TG=
்ೝ೐೎೤೎೗೐ష ೅೙೚_ೝ೐೎೤೎೗೐

்೙೚_ೝ೐೎೤೎೗೐
 

Where ௥ܶ௘௖௬௖௟௘and ௡ܶ௢_௥௘௖௬௖௟௘represent the throughput 
with and without implementing ourscheme, 
respectively. The higher TG achievedshows the higher 
performance. 
2) Unused bandwidth rate (UBR): 

It is defined as the percentage of the unused 
bandwidth occupied in the total granted bandwidth in 
the system without using bandwidth recycling. It can 
be defined formally as: 

UBR= 
஻ೠ೙ೠೞ೐೏_್ೢ
஻೟೚೟ೌ೗_್ೢ

 

Where ܤ௨௡௨௦௘ௗ_௕௪and ܤ௧௢௧௔௟_௕௪are the 
unusedbandwidth and total allocated bandwidth, 
respectively. The UBR shows the room which can be 
improved by our scheme. The higher UBR means the 
more recycling opportunities [1]. 
3) Bandwidth recycling rate (BRR): 
It illustrates the percentage of bandwidth which is 
recycled from the unused bandwidth. The 
percentagecan be demonstrated formally as: 

BRR= 
஻ೝ೐೎೤೎೗೐೏
஻ೠ೙ೠೞ೐೏_್ೢ

 

Whereܤ௥௘௖௬௖௟௘ௗis the bandwidth recycled 
fromܤ௨௡௨௦௘ௗ_௕௪, BRR is considered as the most 
critical metric since it directly reveals the 
effectiveness of our scheme [1]. 
 

IV. CONCLUSION 
The IEEE 802.16 standard was designed to 

support the bandwidth demanding applications with 
quality of service (QoS). Bandwidth is reserved for 
each application to ensure the QoS. The reserved 
bandwidth may not be fully utilized all the time. 
Scheme is used to recycle the unused bandwidth once 
it occurs at any particular time. It permits the BS to 
schedule a complementary station for each 
transmission stations. Each complementary station 
monitors the entire UL transmission interval of its 
corresponding TS and standby for any opportunities to 
recycle the unused bandwidth.  

The priority based scheduling algorithm can 
improve recycling effectively. The RBRFA allows the 
BS to schedule a complementary station for each 
transmission stations. Each complementary station 
monitors the entire UL transmission interval of its 
corresponding TS and standby for any opportunities to 
recycle the unused bandwidth. It schedules those SSs 
as CSs on the CL, so the probability to recycle the 
unused bandwidth while the CS receives the RM is 
increased. 
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