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Abstract

An ultimate goal in wireless network is to detect the
feedback collision occurred in the multiuser environment.
Though it is difficult to detect the feedback collision, we
proposed an algorithm called Recurrent Cluster Rifting
(RCR).In this we fix a threshold value (constant value)

based on the number of users in the multiuser environment.

This value is otherwise known as feedback threshold. If
nouser in the multiuser environment send the feedback,
there will be some adjustment in the threshold
value(i.e.)this algorithm will lower the value. Therefore if
there is any feedback collision occurs in the multiuser
environment there will be no change in this value but this
algorithm will rift the users recurrently to detect the
collision and find the certified user involved in this
collision.After detecting the collision we use two schemes
namely Bandwidth Efficient Scheme(BES) and Switching
Efficient Scheme (SES) to avoid the collision occurred
during retransmission of data with lower bandwidth in this
environment.

Index Terms

Feedback collision, multiuser environment, Recurrent
cluster rifting, TDMA.

1. Introduction

Mobile computing is a technology that allows the
transmission of data over the computer without connecting
to the fixed link. Multiuser diversity is a way to define the
fading characteristics of the channel by selecting one user
from an array of connected users. The channel will be
faded due to signal fluctuation occurred in wireless
communication network. Signal fluctuations caused by
multipath propagation and shadowing effects. Because of
the signal fluctuation in the network, the user gets affected
by the channel fading. Thus the user sends the feedback to
the scheduler. Scheduler will serve the users who have the
high channel quality, so the scheduler collects the channel
quality information from the users. Channel quality
information is obtained at the transmitter by the message
send by the user (i.e.) feedback message, is an important
message for communications systems. Even though
control information is necessary a huge amount of control
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information may lead to protocol overheads and excessive
processing to the system.

To overcome this issue in this system, we proposed an
algorithm Recurrent Cluster Rifting, this allows the group
of users transmit at one subgroup and other group of users
at another subgroup, thus it will reduce the protocol
overhead in the system. However, this paper is similar to
opportunistic splitting algorithm, this also rift the users
into cluster but it require many number of mini-slots to
detect the feedback collision. This algorithm will focus on
the uplink context only. The process of scheduling in the
wireless network defines the procedure of selecting which
of the mobile users having the high channel quality going
to transmit or receive information on the wireless channel
to increase the throughput and quality of service(QoS).
Quality of service can be specified in terms of power
consumption, buffer overflow or delay.

2. Related works

Let us discuss some of the previous work done in this area.
There are many feedback scheduling algorithm are
proposed to reduce the collision occurred in the wireless
network. One of the feedback scheduling algorithms is
opportunistic splitting algorithm. The idea was to allow a
user whose current channel quality exceeds a threshold
value to send the feedback. This algorithm focused only
on the uplink context. This scheduling algorithm increases
the system spectral efficiency by selecting the users with
favourable channel conditions to transmit and receive data.
It maximizes the system spectral efficiency among all
TDM (Time division multiplexing) based algorithms
where the user with the highest carrier to noise ratio
(CNR) is served first at all times. In opportunistic splitting,
a pair of thresholds is set based on the number of users in
multiuser environment. In first mini-slot, the user whose
current channel quality is between the thresholds is
transmitted to base station. The base station will broadcast
it to the users in the multiuser environment. Depending on
the broadcast message received, each user modifies their
threshold according to binary search algorithm. This
process continues until each and every user satisfies. This
scheduler often implemented centrally at the base station
in the cellular network and multiuser diversity exits
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between the users. Opportunistic splitting requires two
way communication and coordination between the base
station and users every mini slot, and a variable number of
mini slots can be used in a time unit. If one user satisfies,
then that user identity is stored at the base station.

For instance, two threshold are Tl and Th for each mini
slot, such that at each time only users whose channel gains,
t, that satisfy T <t<Th are allowed to transmit. At the end
of each mini-slot each users receives a (0,1,e)feedback,
indicating if the mini-slot was idle(0),successful
transmission indicates as (1) and the collision indicates as
(e).we denote the received feedback by f. If f=1 it
determines the wuser with the best channel quality
transmitted in each mini slots. If f=0 or f=e, the users will
adjust their threshold and repeat this algorithm until either
success occurs or the time slot ends.

To know the current channel quality of all the users, the
users need to transmit their channel condition to the base
station; this will increase the bandwidth and energy. If the
collision occurred it will split the users into group, only
the user in one of the subset will transmit at the next time
slot so the probability of collision is reduced. This goal of
this algorithm is not only to resolve the collision but to
find the user with best channel gain out of all backlogged
users. Thus it will increase the throughput and coherence
time. It also will improve the delay and stability over the
channel aware aloha approach.

2.1 Contributions

In this paper we introduce an algorithm called Recurrent
Cluster Rifting (RCR) to limit the number of mini slots
and number of bits for a threshold value in signaling
message required to detect the feedback collision occurred
in the multiuser environment. This algorithm lowers the
threshold value if no user send the feedback and if the
feedback collision occurred this algorithm no longer
update the threshold but it will rift the users into certain
cluster. It allows the first cluster to send the feedback .If

In this paper we proposed to find a user in each time-slot.
The time slot is defined by TDMA (Time Division
Multiple Access).TDMA is a technique in which a
wireless transmitter channel transmits a modulated signal
and accesses in a time-slice and another modulated signal
accesses in another time slice such that the signal from
two sources or two data services can propagate in the
medium without affecting each other and it uses same
frequency slice or band and the same channel. The
available time slice is divided for use by multi sources.
Like this we want to detect the feedback collision occurred
and serves a qualified user in time slot. The users can
affect by the fading channel from the base station. In
figure 2the users receiving fading channel and it will lead
to signal fluctuation in this network. This is considered as
an important issue to be reduced in wireless

no feedback received from the cluster it give chance to
second cluster. But if collision exists in the first cluster it
will again rift the users into sub- cluster. By rifting the
user recurrently whenever the collision occur, the
algorithm narrows down a search space until a single
feedback is receive. Our main goal to reduce the number
of mini slots required for user selection without losing
spectral efficiency performance and this is robust,
practical and scalable.

Figure 1(a).This diagram describes 24 users rifted into 3 clusters and
feedback collision occurred at the second cluster.

Figure 1(b). Second cluster again rift the users recurrently into 4
cluster in order to detect the feedback

3. System Model

communication and the efficient scheduler is used to
achieve multiuser diversity in multiuser environment. And
each user receives independent fading channel from the
base station. So the users send feedback to the base station.
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Figure 2.Users receive fading signal from the base station
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For example consider the mobile tower, the users
receiving signal from the tower. Suppose the tower gets
affected by some natural disaster or by external, the users
receives fading channel from the tower so the users will
send the feedback. Thus feedback collision occurred
because many users sending feedback at the same
time .Here to detect the feedback collision we propose an
algorithm called recurrent cluster rifting (RCR).
Switching Efficient Scheme: By using this technique, we
can avoid collision occurred during retransmission of data
with the help of one controller node (switching node) in a
network.

Bandwidth Efficient Scheme: By using this technique,
we can avoid collision by sending the information with
lower bandwidth around the network.

3.1 Recurrent Cluster Rifting:

In recurrent cluster rifting algorithm there are 3 phases,
namely

1. Feedback process

2. Threshold scrutiny phase

3. Cluster rifting phase

This algorithm initiate at the first phase, If feedback
collision occurs at any point of mini slot it will move to
next stage(i.e.)cluster rifting phase. Each mobile user has
distinctive identification number, which is assigned by the
scheduler during registration to the network. A feedback
message from the user contains user identification number
so the scheduler makes user selection in case of feedback.
This identification number is used to cluster the users
where each user knows their cluster automatically without
the knowledge of scheduler in base station. In the figure 4
the entire system architecture of recurrent cluster rifting is
represented. Here the multiuser environment sends
feedback to server, the iterative(recurrent) scheduler set
value and gets the user CQI and broadcast it to all users in
multiuser environment. If feedback collision again
occurred, the scheduler again rift (split) the user into sub
group (cluster).By rifting the users into sub cluster we can
detect feedback collision by using less number of mini
slots. Cluster rifting phase is otherwise known as group
splitting stage

| Multiuser Environment |

BaseStation

‘-‘g Broadcast

B
b

Set Threshold
Value
Feedback

collision Occur

Iterative
Scheduler

/" o 4-.\_ "| Group Splitting Stage
/L

_ / [Searchin Feedba
No Feedback|  jierative based Send
Send | | .v"

3

groups splited mto
sub-groups

Y

Fmd Qualified
User
&Detect Feedback
Collision

Figure 3.Architecture of recurrent cluster rifting
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3.1.1 Feedback process

Our first phase is feedback process. Users receiving signal
fluctuation due to weather condition, so the users allowed
to sends feedback to the scheduler in base station.
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Figure4.This figure depicts that the users sending feedback to server

3.1.2 Threshold scrutiny phase:

Our objective in this phase is to discover a user with high
channel quality than other users by using less humber of
mini slots. Two schemes introduced in this paper are

» Linear scrutiny

» Binary scrutiny
In linear scrutiny scheme, the scheduler scrutiny from first
mini slot to last mini slot. If no feedback is observed, the
scheduler will lower the threshold value. But if collision
occurred then the user who sent a feedback will proceed to
next mini slot, whereas the users who did not send a
feedback do not compete anymore and go sleep (idle).
In binary scrutiny scheme, the middle threshold value is
used in first mini slot. If collision occurred then the
threshold is increased but if no collision occurred then the
threshold decreased. Figure 5 defines the threshold phase
and threshold value generated by the scheduler and
broadcasting to the user.
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Figure 5.This figure depicts the model of threshold scrutiny phase
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Figure 6.This figure describes the cluster rifting phase

3.1.3 Cluster rifting phase:

In this paper we propose cluster rifting phase, once
feedback collision occurred in threshold scrutiny phase it
will comes to cluster rifting phase. This phase rift the
users randomly into cluster until collision detected. In the
beginning of the phase, starting from the first group, a
group is selected one after another until a collision
occurred. In each mini slots the users in the selected group
allowed to send a feedback if their channel quality is
higher than the threshold value determined by the
scheduler. If no user sends feedback the next group take
an opportunity on next mini slot. But if collision occurred
then the users in cluster are again rifted into sub-cluster to
narrow down the scrutiny space. Our objective in this
phase to discover any one of those qualified users from the
multiuser environment.

4. Conclusion and Future Work:

Multiuser environment is an environment in which
different kind of users accessing resources from user. In
this paper we propose an algorithm to detect the feedback
collision occurred in the multiuser environment and to
retransmit it to the user without any delay and collision
occurred in the retransmission. By using this algorithm we
can detect the feedback collision occurred in multiuser
environment with less number of mini slots compare to
the previous algorithm designed for collision detection.
Thus we can improve performance in wireless network.
Our main goal in this paper is to detect the feedback
collision by using threshold value, so our future work
focused on the collision detection without using threshold
value in the recurrent scheduler.
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