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Abstract
In this paper, we are interested in wireless scheduling algorithms 
for the downlink of a single cell that can minimize and closely 
stabilizes the queue-overflow probability. Specifically, in a large-
deviation setting, we are interested in algorithms that maximize 
the asymptotic decay rate of the queue-overflow probability; as the 
queue-overflow threshold approaches infinity. We first derive an 
upper bound on the decay rate of the queue-overflow probability 
over all scheduling policies. We then focus on a class of scheduling 
algorithms collectively referred to as the alpha algorithms, the 
-algorithm picks the user for service at each time that has the 
largest product of the transmission rate multiplied by the backlog 
raised to the power alpha. We show that when the overflow metric 
is appropriately modified, the minimum-cost-to-overflow under 
the algorithm can be achieved by a simple linear path, and it 
can be written as the solution of a vector-optimization problem. 
Using this structural property, we then show that when approaches 
infinity, the -algorithms asymptotically achieve the largest decay 
rate of the queue-overflow probability and high over flows rates are 
identified using multi-level caching technique. Finally, this result 
enables us to design scheduling algorithms that are both close 
to optimal in terms of the asymptotic decay rate of the overflow 
probability and we apply  multi level caching technique  Then, 
we calculate the base drop probability for resolving congestion 
with a stable queue, and apply it to individual flows differently 
depending on their flow rates and empirically shown to maintain 
small queue-overflow probabilities over queue-length ranges of 
practical interest.
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I. Introduction
LINK scheduling is an important functionality in wireless 
networks due to both the shared nature of the wireless medium 
and the variations of the wireless channel over time. In the past, it 
has been demonstrated that by carefully choosing the scheduling 
decision based on the channel state and/or the demand of the 
users, the system performance can be substantially improved (see, 
e.g., the references in [2]). Most studies of scheduling algorithms 
have focused on optimizing the long-term average throughput of 
the users or, in other words, stability. Consider the downlink of 
a single cell in a cellular network. The base-station transmits to 
N users. There is a queue Qi associated with each user i (1,…N) 
Due to interference, at any given time, the base-station can only 
serve the queue of one user. Hence, this system can be modeled 
as a single server serving N  queues. Assume that data for user 
arrives at the base-station at a constant rate . Furthermore, assume 
a slotted model, and in each time-slot the wireless channel can be 
in one of  M states. In each state[a]. In a stability problem [3-5], 
the goal is to find algorithms for scheduling the transmissions such 
that the queues are stabilized at given offered loads. An important 
result along this direction is the development of the so-called 

“throughput-optimal” algorithms[3]. A scheduling algorithm is 
called throughput-optimal if, at any offered load under which 
any other algorithm can stabilize the system, this algorithm can 
stabilize the system as well. It is well known that the following 
class of scheduling algorithms are throughput-optimal [3-5], 
While stability is an important first-order metric of success, for 
many delay-sensitive applications, it is far from sufficient. In 
this paper, we are interested in the probability of queue overflow, 
which is equivalent to the delay-violation probability under certain 
conditions and high band width flows are identified and and applies 
the multi caching technique to the resultant queues.
Unfortunately, calculating the exact queue distribution is often 
mathematically intractable. In this paper, we use large-deviation 
theory [11-12] and reformulate the QoS constraint in terms of 
the asymptotic decay rate of the queue-overflow probability as 
approaches infinity. In other words, we are interested in finding 
scheduling algorithms that can achieve the smallest possible value 
of[a]. For the above problem, it is natural to use the large-deviation 
theory1 because the overflow probability that we are interested 
in is typically very small [11-12]. Large-deviation theory has 
been successfully applied to wireline networks (see, e.g., [13-19]) 
and to wireless scheduling algorithms that only use the channel 
state to make the scheduling decisions [20-22]. However, when 
applied to wireless scheduling algorithms that also use the queue-
length to make scheduling decisions (e.g., the -algorithms), this 
approach encounters a significant amount of technical difficulty. 
Specifically, in order to apply the large-deviation theory to queue-
length-based scheduling algorithms, one has to use sample-path 
large deviation and formulate the problem as a multidimensional 
Calculus-of-Variations (CoV) problem for finding the “most 
likely path to overflow.” The decay rate of the queue-overflow 
probability then corresponds to the cost of this path, which is 
referred to as the “minimum cost to overflow.” Unfortunately, for 
many queue-length-based scheduling algorithms of interest, this 
multidimensional calculus-of-variations problem is very difficult 
to solve. In the literature, only some restricted cases have been 
solved: Either restricted problem structures are assumed (e.g., 
symmetric users and ON–OfF channels [23]), or the size of 
the system is very small (only two users) [24]. In this paper, to 
circumvent the difficulty of the multidimensional\ CoV problem, 
we apply a novel technique introduced in [26]. Specifically, we 
use a Lyapunov function to map the multidimensional CoV 
problem to a one-dimensional problem, which allows us to 
bound the minimum cost to overflow by solutions of simple 
vector optimization problems. This technique is of independent 
interest and may be useful for analyzing other queue-length-based 
scheduling algorithms as well.
The proposed system follows the scheduling algorithm is called 
throughput-optim, the large-deviation theory1 and closely to 
stabilize the high overflows to get the optimum solution.
In a recent work [25], the author shows that the “exponential rule” 
can maximize the decay rate of the queue-overflow probability over 
all scheduling policies. The results in this paper are comparable 
but different. The advantage of working with the -algorithms 
instead of the exponential rule is that the –algorithms are scale-
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invariant (i.e., the outcome of the scheduling decision does not 
change if all queue lengths are multiplied by a common factor). 
Hence, we can use the standard sample-path Large-Deviation 
Principle (LDP) instead of the refined LDP used in [25], that is 
more technically involved. In addition, our results highlight the 
role that the exponent plays in determining the asymptotic decay 
rate. Finally, using the insight of our main result, we design a 
scheduling algorithm that is both close to optimal in terms of the 
asymptotic decay rate of the overflow probability and empirically 
shown to maintain small queue-overflow probabilities over queue-
length ranges of practical interest.

II. Related Work
We consider the downlink of a single cell in which a base station 
serves N users. We assume a slotted system, and we assume that 
the state of the channel at each time slot is chosen i.i.d from one 
of M possible states. We assume that the base-station can serve 
one user at a time. Let denote the service rate for user when it is 
picked for service and the channel state is m. We assume[a], A 
particular class of scheduling algorithms that we will focus on are 
collectively referred to as the “ -algorithms,” where is a parameter 
that takes values from the set of natural numbers. Given , the 
behavior of the algorithm is as follows[a].
 An Upper bound on the decay rate  of the overflow probability[a] 
an lower on the decay rate  of the overflow probability for alpha 
algorithms. We first present an upper bound on [defined in (5)] 
under a given offered load. This value bounds from above the 
decay rate for the overflow probability of the stationary backlog 
process over all scheduling policies. For every probability vector 
, define the following optimization problem [a], we will use the 
following modified queue-overflow event:[a]
General Lower Bound:  First provide a lower bound that relates 
the decay rate of the overflow probability to the “minimum cost 
to overflow” among all fluid sample paths. For ease of exposition, 
instead of considering the stationary system, we consider a system 
that starts at time 0. And following the Bounding the Minimum 
Cost to Overflow Through Lyapunov Functions[a] and The Path 
to Overflow That Attains the Lower Bound[a]
The paper as organized as follows section II, describes the 
related work, Section III, describes the proposed system analysis, 
section IV, gives the experimental results and section V, gives the 
conclusion.

III. Optimization of Queue Overflow Probability
LINK scheduling is an important functionality in wireless 
networks due to both the shared nature of the wireless medium 
and the variations of the wireless channel over time. In the past, it 
has been demonstrated that by carefully choosing the scheduling 
decision based on the channel state and/or the demand of the 
users, the system performance can be substantially improved . 
Most studies of scheduling algorithms have focused on optimizing 
the long-term average throughput of the users or, in other words, 
stability.
Our proposed scheme is two-fold. One part involves estimating the 
rate of high Overflows flows The other part involves calculating 
the drop probability of receiving Flows. In this section, we present 
detail algorithms for these processes.

A. Identification and Rate Estimation of High Flows
In order to provide accurate fair  sharing,. identification of high  
flows is required. To minimize the number of flow states, we have 
to reduce the detection probability of small flows. In this paper, 

we propose a generalized and enhanced version of this method of 
biased sampling that enables it to exponentially scale down the 
identification probability of a small flow. The system takes the 
advantage of the decay rate of the overflow probability.

B. Asymptotical Optimality of –Algorithms[a].
we will establish that in the limit as ,
the -algorithms asymptotically achieve the largest minimum cost 
to overflow equal to given in (11). To emphasize the dependence 
on , we use to denote the probability distribution conditioned 
on    under the -algorithm (with particular value of ). We 
now show the following.

Fig. 1: Plot of P  Versus the Overflow Threshold 
B for the α- Algorithms. Each Curve Corresponds to a Different 
Value of α

Table 1: Link Capacities in Different States 

The proposed flow identification scheme maintains a cache 
consisting of n levels of k parallel registers containing k * n 
packets in total. After receiving a new packet, for each level of 
the cache, the scheme updates a randomly selected register with 
the new packet, with a certain probability. Consequently, we can 
assume that each level of the cache contains packets the total 
number of which is proportional to the flow sending rates. With the 
proposed cache, the proposed scheme identifies a high bandwidth 
flow as follows: After a flow is received, it is compared with the 
cache with a given probability, and the flow is identified as a high 
bandwidth flow when each level of the cache contains at least one 
flow from it. Once a flow is detected as a high bandwidth flow, 
we create an entry for the flow in the hash table, and count flow 
from the flow in order to measure its sending rate. In the following 
analysis, we show that the proposed scheme effectively reduces 
the identification probability for small flows[a].
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Fig. 2:
The fig. 2, shows the optimization of the scheduling process.

IV. Experimental Results
In this section, we will provide simulation results to verify the 
analytical results in earlier sections. We simulate the following 
system with four links (i.e.,N 4 ) and three states (i.e.,M 3).
Their performance appears to be quite comparable. Finally, we 
plot the performance of the hybrid algorithm for Case 1, and we 
find that the hybrid algorithm also performs very well, which 
indicates that the hybrid algorithm is quite robust and seems to 
work well in all cases.
The below is the comparison between the previous system work 
nature and the proposed system nature Shows the optimization 
differences of  queue length versus time

Fig. 3:(a).The Proposed Scheme

Fig. 3:(b). Previous System

V. Conclusions
In this paper, we study wireless scheduling algorithms for the 
downlink of a single cell that can maximize the asymptotic 
decay rate of the queue-overflow probability as the overflow. 
threshold approaches infinity. Specifically,we focus on the class 
of “ -algorithms,” which pick the user for service at each time 
that has the largest product of the transmission rate multiplied by 
the backlog raised to the power . We show that when approaches 
infinity, the -algorithms asymptotically achieve the largest decay 
rate of the queue-overflow probability. A key step in proving this 
result is to use a Lyapunov function to derive a simple lower bound 

for the minimum cost to overflow under the -algorithms. This 
technique, which is of independent interest, circumvents solving 
the difficult multidimensional calculus- of-variations problem 
typical in this type of problem. Finally, using the insight from 
this result, we design hybrid scheduling algorithms that are both 
close to optimal in terms of the asymptotic decay rate of the 
overflow probability and empirically shown to maintain small 
queue-overflow probabilities over queue-length ranges of practical 
interest. For future work, we plan to extend the results to more 
general network and channel models. A potential limitation of 
the large-deviations approach used in this work is that although 
we show optimality in terms of the decay rate, we have not been 
able to quantify the coefficients before the exponential decay 
term. Such coefficients may also play an important role, especially 
when considering small queue values. Unfortunately, they are 
much more difficult to quantify. We shown the close stabilization 
value to minimum values for Queue Overflow Probability We is 
planning to complete stabilize the value to minimum of Queue 
Overflow Probability.
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