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ABSTRACT

Two different relay modes are defined in IEEE 802.16j
WIMAX standard: transparent mode and non-transparent
mode. IEEE 802.16j standard supports mobile station mobility;
it defines three kinds of hand over mechanism: hard handover,
macro diversity handover (MDHO) and fast BS switching
(FBSS)

In this paper we have simulated the hard hand over mechanism
of IEEE 802.16j transparent mode networks using NCTUns
Tool. We have used Adaptive modulation and coding scheme.
The results show when the mobile station moves form base
station 1 (BS1) to base station 2(BS2), it has to disconnect the
original connection with BS1 before making a new connection
with BS2. And also it shows that the throughput gradually
decrease when the mobile station moves to NLOS.
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1 INTRODUCTION

IEEE802.16 standard was authorized in year 1999. An
amendment 802.16-e (mobile WIMAX also called m-WIMAX)
operates both in licensed and unlicensed band and was
designed mainly to point to multipoint access. WIMAX
(Worldwide interoperability for micro wave access technology)
will be the most significant technology to date in making
wireless access ubiquitous, as more free spectrum is opened up.
IEEE 802.16-e Mobile WIMAX air interface adopts orthogonal
frequency division multiple access (OFDMA) for improved
multi-path performance in non Loss of sight (NLOS).

An amendment to the 802.16-e standard namely 802.16-j
specifying relay station(RS) and multi-hop relay base
station(MR-BS) approved in year 2006 supports Mobile multi-
hop Relay networks.(MMR). It provides coverage extension to
isolated area and throughput enhancement by specifying relay
stations. This system enables mobile stations to communicate
with a base station through intermediate relay station.

IEEE 802.16j operates in two modes, transparent mode and
non transparent mode. Transparent mode is used to increase the
capacity of BS. Non transparent mode is used to increase the
coverage area of BS. A new scheme called as tunneling
introduced in IEEE 802.16j networks, which is designed
specially to leverage the inherent notion of aggregation in relay

links.
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Fig 1: NLOS in 802.16j
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The base station would use the standard medium access control
layer (MAC) a common interface that makes the networks
interoperable to nearly instantaneously allocate uplink and
downlink bandwidth to subscribers according to their needs. In
IEEE 802.16j relay project, the RS adds MAC protocol to
support multi-hop communication between RS, and also BS
must support multiple RS. The above Fig 1 shows the NLOS
(non Loss of sight) in IEEE 892.16 networks.

2 |IEEE 802.16J MAC LAYER.

In MAC layer two different forwarding schemes are used, the
tunnel based scheme and CID based scheme. The tunnel based
scheme provides support for tunnels characterized by the
unique CID, two specific end points and QOS parameters. The
CID based scheme has no tunnels and does not support traffic
aggregation; it only supports legacy management and transport
connections.

MAC layer provides routing and path management. As 802.16j
network comprises multi-hop paths between the BS and MS,
the standard defines two approaches for path management,
embedded and explicit path management. It also defines
network entry management.

The MAC layer handover of IEEE 802.16j includes the
following phases: 1) network topology acquisition before
handover, which includes network topology advertisement, and
MS scanning or association of neighbor BSs. 2) handover
execution phase, which mainly includes cell reselection,
handover initialization and handshake process, connection
release, and target network reentry.

3. HARD HAND OVER (HHO).
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Fig 2: The hard handover mechanism.
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The hard hand over mechanism as shown in fig 2 uses the
principle of break before make. This is the MS will break the
connection with the original BS before making a new
connection with another BS. Although it may lower the
handover quality, an improved hand over mechanism must be
used. When the MS moves from BS1 to BS2, it has to
disconnect the original connection with BS1 before it can make
a new connection with BS2.The figure 3 shows the simulation
topology for the MS to communicate directly with BS. Here
the BS operates in transparent mode.
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Fig 3: 802.16j MS connected to 802.16j BS
We have referred several papers and web sites solve hand over
issues in IEEE 802.16j networks. To meet the paper length
limitation, we listed below [6], [7], [8], [9], [10], and [11]

4. HAND OVER PROCESS.

The Hand over process is composed of several phases: network
topology advertisement, Mobile station scanning, cell
Reselection, Hand over decision and initiation, network reentry
(ranging, reselection re-registration), and normal operation.
The criteria for Hand over decision and initiation is , channel
quality indicators such as CINR(Carrier to interface and noise
Ration) or the signal strength can be exchanged and QOS is
characterized by service level prediction of MS and BS. Other
criteria such as bit error rate (BER), packet delay/jitter, service
pricing, MS velocity; Ms Location can also be used.

Hands over stages are.

Stage-1: The MS collects information about BSs in the
neighborhood.

Stage-2: While scanning MS seeks for suitable BS that is
added in the diversity set.

Stage-3: Two types of report are send by MS, event triggered
report and periodic reporting.

In event triggered report Ms Send reports after each
measurement of Relative delay, round trip delay, receive signal
strength report and CINR, but in periodic reporting reports are
sending at periodic intervals.

Stage-4: Cell Reselection

Stage-5: MS Hand over is initialized based on the comparison
of signal level of the current BS and new BS.

Stage-6: MS Network Re-entry consist of three stages: ranging
(obtaining information about uplink channel), Re-authorization
and Re-registration.

Stage-7: MS Normal operation;

5. DEFINITION AND EXAMPLES.

We first give simple definitions for key terms as they will be
used in the rest of this paper:

o IEEE 802.16j: It is the standard for IEEE 802.16j Mobile
WIMAX relay networks, It is an amendment to IEEE 802.16e-
2005

e TMR-BS: IT is the transparent mode mobile relay base
station for IEEE 802.16j Mobile WIMAX relay networks.

e T-MS: It is the transparent mode mobile station, which is an
wireless interface to TMR -BS.

e Hand over: It is a connection hand over from one BS1 to
another BS2.

e T-RS: It is the transparent mode relay station, which is an
interface to TMR -BS.
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¢ OFDMA: It is modulation scheme called orthogonal
Frequency division multiple access (OFDMA) used in IEEE
802.16;.

6. SIMULATION SETUP.

An IEEE 802.16j multi hop mobile WIMAX relay network is
constructed using topology editor of NCtuns as shown in the
below figure. A single host is connected with two 802.16j base
stations through three bridges and three links as shown in the
figure 4. Each Link band width is set as 50 Mbps. The BS1 and
MS form a subnet 1, BS2 form subnet 2.
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A single mobile station is connected to the base station 1(BS1)
through wireless subnet. The speed of the MS is set as 20
m/sec, thus the MS will be moving along the horizontal path
from point (x1y1) to point (x2,y2) as shown in the figure. Here
point (x1, y1) is within the base coverage region of BS1, and
point (x2.y2) is in the base coverage region of BS2.
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Flg 5: 802.16j base statlon (BSl)

The 802.16j base station 1(BS1) is connected to the host and
mobile station as shown above fig 5.
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Fig 6: Base station 1 IP address

Figure 6 shows BS1 IP address for wired connection is set as
1.0.6.1 for wired connection to the link, and set as 1.0.7.1 for
wireless connection to the MS.
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Fig 7: 802.16j WIMAX Base station (BS2)

The simulation time is set as
1. Simulation start time=1 sec

2. MS Starting time=3 sec
3. MS Stop time=34 sec
4.  Simulation close time=400 sec.

Host channel parameters.
1. Bandwidth= 50 Mbps

2. Biterror rate=0

3. Propagation delay=0.0 Micro seconds.
4. IPaddress=1.0.1.1

5. Net mask=255.255.255.0

6. ARP protocol.
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Fig 8: 802.16j BS node editor

802.16j Base station channel parameters.

1. Fading variance=10
Average building height=10m
Average Building distance=80m
Street width=30m
Pass loss exponent=2.0
Shadowing standard deviation=4.0
Close in reference distance(m)=1.0
System loss=1.0
Antenna height=30m

10. Ricean factor (k)=10.0 db
OFDMA parameters for BS

1. Channel ID=5

2. Frequency=2300 MHz

3. Transmission power = 35 dbm

4. Receive sensitivity=-99dbm
802.16j Mobile station channel parameters

1. Frequency=2300 MHz

2. Transmission power = 35 dbm

3. Receive sensitivity=-99dbm

4. Speed= 20 m/sec
Mobile station positions.
Initial Position(x1, y1) = (133, 453)
Final position (x2, y2) = (878, 464)
The node editor for 802.16j Base station is shown in the figure
8, it consists of various modules like ARP , FIFO, MAC8023,
OFDMA interface and physical layer modules, the parameters
of each module is set as shown above. The propagation channel
mode can be set ttheoretical by specifying the parameters for
path loss or fading model. In empirical channel model it
defines 22 types of model. We have chosen empirical channel
model.
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Fig 9: Running of simulation

Then the simulation is executed using as shown in below
figure, all the related files of simulation is placed in the
directory /usr/local/nctuns/bin/ as shown below, and all the log
files are also placed in the same directory .
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Fig 13: Packets transfer through BS2 at time 24 sec

Fig 10: Initial transfer of packets through BS1
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The above figure 10 shows the initial transfer of packets with
the base station BS1. The mobile station is moving at a speed
of 20 m/sec form initial position towards the final position as
specified in the path.

As the mobile station moves out of coverage region of BS1 ,
handover occurs from BS1 to BS2 , then the packets are
transferred through BS2 , the starting time of initial data
transfer through BS2 is 3 sec , hand over occurs at 22 sec and
the starting time of initial data transfer through BS2 is 24 sec
and stiping time is 34 sec.
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Fig 14: NLOS of BS1

The downlink throughput when the adaptive modulation and
coding scheme is used is shown in below figure 15 & 16
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Fig 16: Downlink Base station 2 throughput (BS2)

The throughput is as shown above here the base station
throughput is given, the overall through put shows that during
the hand over and during switch to other base staion the
throughput gradually decreases to zero and again after hand
over it increases to maximum. As the hand over time is 4 sec ,
during that period the throughput will be zero.

8. CONCLUSIONS AND
WORKS

There is decrease in downlink throughput as the mobile station
moves out of coverage area of Base station (BS1), and also the
during the Hard hand over process no packets are transferred.
The hand over time is 2 sec, after handover the packets are
transferred through BS2. We are planning to define a hand over
mechanism to increase the throughput and also to decrease the
hand over time

FUTURE
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