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ABSTRACT

This paper presents a method to multicast multydeos to a set of users (Subscriber Stations) faom
Base Station using WiMAX networks by incorporatilager encoded streaming technique. This method
makes the system dynamically adapt to the chanmgity available and also ensures Quality-of-Sexvic
(QoS) and maximum satisfaction to all users. Theaathge of using this system is that the available
bandwidth can be utilized to the maximum and anysed processes can have its resource freed.
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1. INTRODUCTION The challenge in providing video multicasting
over wireless networks is that the link conditidn o

WiIMAX (IEEE 802.16) is an emerging each user in the same multicast group may not be
broadband wireless technology for residential anialentical due to location of the user and/or
commercial users. In such networks, each Basmngestion of the network. In WiMAX, adaptive
Station (BS) serves as the gateway to access theding and modulation is supported, and each SS
Internet for multiple Subscriber Stations (SS)nust negotiate its burst profile with the BS before
located at customer premises. WiMAX provides bithe connection starts and can also exchange its
rates up to 70 Mbps and is part of the fourtipurst profile with the BS during the connection.
generation (4G) of wireless communicationHere, the burst profile is the set of coding and
technology. It offers a signal radius of about 50 k modulation settings adopted by the SS so as to
and allows users connectivity without a direct lingeflect the dynamic link condition. Different burst
of sight to a base station. The advantages of usipgofiles lead to different levels of robustness and
WIMAX are that it provides mobile broadbandtransmission rates. The worse the channel condition
connectivity across cities, a wireless alternative is, the more robust the burst profile is, and hence
cable and triple-play. It also uses Orthogonathe lower the data rate is. In WiMAX, to multicast
Frequency Division  Modulation (OFDM) video stream to a set of users with different burst
technology, as it lowers power consumption rateprofiles, the video is encoded by the BS with the
Uninterrupted high-quality video transmission hasnost robust burst profile in the group so thattfa!
become a necessity that is needed to hesers can receive the program with the same video
incorporated in any wireless standard. WiMAX isquality. As a result, having more users in a group
one standard in which this application can be put implies that it is more likely the video stream Iwil
maximum use. This paper presents a method te encoded with a more robust profile, and
transmit video streams from a BS to multiple SS itherefore, more resource is consumed to transmit
as much higher quality as possible. The quality ¢he same amount of data. The fluctuation in video
the transmitted stream is manipulated according tguality over time may significantly hamper the
the channel conditions and the distance between thaccessful deployment of video multicast service
BS and a SS. over WiMAX.

e
65




Journal of Theoretical and Applied Information Technology
15 May 2012. Vol. 39 No.1 B

© 2005 - 2012 JATIT & LLS. All rights reserved-

" A mmmm—
S/ i1l

ISSN: 1992-8645 www.jatit.org E-ISSI¥17-3195

In this paper, this problem is tackled by thdn Mobile WiMAX is that it is more cost sensitive.
incorporating layer encoded video multicastingSundaresaset al. [4] also propose a scheme which
Layer-encoding of a video stream is the process ofes multi-resolution modulation for providing real
encoding the video file at different bitrates ahdrt time video services over OFDMA networks. This
streaming it through different ports. Here, thescheme also has to deal with the issue of more
possibility of streaming the same video file atmemory resource usage at the back-end server. In
different bitrates to different sets of users based the work of Liuet al. [5], it is assumed that the data
their bandwidth quality is also discussed. Videaate is identical for each receiver and hence Base
multicasting is the process of delivering videdStation (BS) cannot adjust the transmission rate
content to a group of destination devicedbased on the network condition. Kebal. [6] [7]
(Subscriber Stations) in a single transmission frorhave proposed a system where they limited the
the source server. This system uses IP multicastope to multicasting IPTV channels. Sharagtgi
which is a technigue for one-to-manyal. [8] have proposed a system that reduces the
communication over an IP infrastructure in aenergy consumption of SS devices.
network. It can be used to multicast to a large
number of subscribers by not requiring prior3. PROPOSED SYSTEM
knowledge of how many receiving Subscriber
Stations (SS) there are. Multicast uses network In this paper we present an algorithm for
infrastructure efficiently as it requires the sauto  dynamic resource allocation for multicasting video
transmit a data packet only once, even whileontent over WiMAX networks. In our scheme of
delivering it to a large number of receivers. Thighings, the videos that are to multicast are first
system also uses dynamic resource allocation smcoded at the highest possible quality stored on a
that bitrate manipulation can be done in real timeserver that is then connected to the base stat&on v
Resource allocation is the process of dividing the dedicated broadband connection. Since the signal
available radio resource and allocating it to eachoverage area of the base station is divided into
SS. Dynamic resource allocation is the process tifiree sectors, namelg, 3 and vy, three separate
manipulating the quality of video stream based oimstances of the proposed algorithm are run. The
the available signal strength for a particular usesubscriber station (SS) latches onto a base station
The signal strength varies with the no. of usera in(BS) and then the user is authenticated and
sector or the distance between the Subscribauthorized by the BS. The signal strength of each
Station and the Base Station. This process BS is then sent to the BS. Depending upon the

performed in real time. signal strength of the SS and the available radio
frequency (RF) resource, the BS streams the
2. RELATED WORK suitably encoded video stream from the server. The

server encodes the video file at a specific bitrate

Many solutions have been proposed to tackle thenly after receiving a request from the BS. Since
problem of layer-encoded video multicasting in @he BS has to transmit multiple video streams
wireless network where radio resources are limitedimultaneously, each video stream is transmitted
In the work of Wanget al. [1] a cooperative through a different port. If the available RF
multicast scheme is proposed where the resolutioesource is limited, then the BS transmits a
of the video that is to be transmitted is adjuste¢harginally lower quality video stream to the SS
based on the link condition. The problem with thisven if the SS has the network condition to receive
scheme is that it utilizes more memory resource ia higher quality stream. If a particular stream of
the back-end server and also does not providsitrate of the video file is not required by any, SS
pleasing viewing experience to the users. Zhengythen the encoding of the video file at that bitriste
Liu et al. [2] propose a Layer Bargaining scheme t@ompletely stopped. In this way, the available RF
reduce packet losses induced by the underlyingsource can be effectively utilized.
wireless channel by exploring light-weight
feedback. We implement the concept of burst In this type of layer-encoded video multicasting,
profiles instead of light-weight feedback as it iseach layer is represented by a particular bitrate
more resource efficient. Chih-Wei Huaspal. [3]  stream of the video file. The layers are dividei in
propose a joint user scheduling and resourdao types: the base layer and the progressivedayer
allocation algorithm that provides enhanced qualityhe base layer contains the important information
and efficiency for layered video multicast overabout the stream. In our case, the base layeris th
Mobile WiMAX. The problem with implementing video stream of the lowest possible quality. This
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low quality stream should be such that video shoul@ihe progressive layers can be sent to the Subscribe
be properly viewable without major discrepanciesStations as and when channel quality improves.
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Figure 1: WIMAX Hardware Architecture

The progressive layers are the streams with bett&/iMAX modem or a device connected to an
bitrates. The number of layers received by thesSS éxternal modem. The external modems are of two
adjustable based on the channel quality. Each Ses: indoor and outdoor modems. In Fig. 1, an
sends a Burst Profile (BP) to the BS as and whendoor modem is featured.
the channel quality changes. When the BP indicates
that the channel quality has improved, the BS
transmits the next progressive layer to that
particular SS. As opposed to this, if the BP
indicates that the channel quality has declined, th
BS transmits the previous progressive layer i.e. th
stream with marginally lower quality video stream.

At any point, if the BS determines that the
remaining RF resource is limited, it will transrait
lower progressive layer even if the SS is in advett
network condition.

In a Base Station, the WIMAX transmission
tower is connected to the Base Transceiver Station
(BTS) device by a fiber cable. The BTS device is
directly connected to a server where the videos to
be multicast are stored. The BTS device can also be
connected to a MPLS VPN network which is in
turn connected the Internet. The MPLS VPN is
used to provide traffic isolation. This provides
unrestricted internet access to the Subscriber
stations. The SS can either be a device with ihbuil
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channel quality.

lar

ser

he

Here the programs are ordered based on their
popularity. The most popular programs are
allocated most resource and the least popular
programs are allocated lesser no. of layers evan if
user has channel quality to receive it. So the
bandwidth saved is utilized to transmit other
programs.

4. PERFORMANCE ANALYSIS

Aggregation Network

The specific video file is streamed from the
server using encoding software such as Microsoft
Expressions Encoder. Each layer is then streamed
through a different port.

WiMAX Tower
Architecture

Figure 2: WiMAX Tower Architecture

The antenna in a WiIMAX transmission tower ig
connected to a Remote Radio Head (RRH) so th
the BTS device can be remotely controlled.
Global Positioning System (GPS) antenna is al
connected to the BTS device. The GPS antenna
used to measure precise time. The BTS device
then connected to an aggregation network in ord
to aggregate all the towers under a single contr
station. A standby line is used in case of an
emergency.

3.1 Algorithm

Figure 2:Video is encoded and streamed from Base

Table 1: Dynamic Resource Allocation Algorithm Station

Let P, P, P, .... , B, be the programs to be WiMAX Video Multicast
multicast.

Let By, By, B, ...., B be the burst profile of eadh

user.

Let Ly, ...., L4 be the no. of layers for eagh

program

Assume that the total utility of the entire netwark

is Us
Let Uy be the threshold utility of the network.

For New Burst Profile

For a user X
Utility for i layer of program pis U
Burst profile B of the user asks for"i
layer to be transmitted to itself

If the current Y exceeds Y then
Allocate (i-1)" layer of program P for

Enter New Channel Quality

Update

Figure 3: Video is viewed from Subscriber Sation
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4.1 Video Quality Examples
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When an SS is located far away from the BS (&gs
when the SS is located in a nearby congestg
sector, a layer of lower order is transmitted te thiss
SS. In this case the video is encoded at a bitafate
260 Kbps and frame rate of 12 fps.

Figure 6:Sample video frame from Layer 5

5. RESULTS

Through this work it is shown that videos can be
effectively multicast to a set of users from the BS
without any interruption of the video stream. Tisis
especially crucial when multicasting live streams
and other programs with high ratings. It has also
been shown that the BS can effectively transmit
video to a congested coverage area and also where
the link condition is weak. For every burst prafile
since only the bitrate is manipulated and not the

resolution of the video, the user does not expeden
412 Case? notable loss in quality of video transmitted. This

When an SS is located at mid-range distanceyStém can also be used to transmit IPTV with
from the BS, or when the sector is not todnultiple programs. Hence, this system is more
congested, a layer of middle order is transmitted cOmmercially viable.

the SS. In this case the video is encoded at ratait
of 529 Kbps and frame rate of 20 fps. 6. CONCLUSION AND FUTURE WORK

Figure 4:Sample video frame from Layer 1

In this paper, a dynamic resource allocation
scheme for layer-encoded multicast streaming
service in WiIMAX networks has been proposed.
The system presented in this paper can be
effectively used to transmit videos to WiMAX
enabled devices either in IPTV or Video-on-
Demand format. This system reduces wastage of
precious bandwidth in the 4G spectrum. The users
are also able to get uninterrupted video
transmission even when the signal coverage is
weak. The algorithm presented here can effectively

Figure 5:Sample video frame from Layer 3 manipulate the transmission rate so that all users
are satisfied without any interruption. It has also
41.3Case3 been shown that the system can tune the allocated

resource to users according to the number of
When an SS is located closer to the BS, or whesubscribers and the popularity of each program. A
the sector is sparsely congested, a layer of highgitation that was faced in this study is thatsthi
order is transmitted to the SS. In this case thewi system was implemented in a back-end server of a
is encoded at a bit rate of 1162 Kbps and frame rags to SS scenario with small number of users and
of 30 fps. not from a back-end server of a BS to SS scenario
with large number of users. In the future, it has
been planned to implement this system in real life
large scale BS to SS communication.
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