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ABSTRACT

In the modern days the satellite communication system is playing
an important role in sending and receiving data. The low channel
utilization and reduced throughput for TCP traffic are caused due
to the higher bit error rate and bandwidth delay product.

This paper present some result to the land mobile satellite channel
using the digital model presented by Lutz and Cygan. Here we
can analyses the random bit errors under the assumption of
Rayleigh or Rieian signal statistics. The model parameters include
environment type, velocity, bit rate and signal to noise ratio. The
results of the TCP behavior under selected parameters are given.
The test result indicates that fading losses contribute to
degradation of the performance for TCP.

1 INTRODUCTION

Here we discus about the various parameters

Latency:

There are various definitions for latency. They are

1. The time it takes for a packet to cross a network connection,
from sender to receiver.

2. The period of time that a frame is held by a network device
before it is forwarded. Two of the most important parameters of a
communication channel are its latency, which should be low, and
its bandwidth, which should be high. Latency is particularly
important for a synchronous protocol where each packet must be
acknowledged before the next can be transmitted. The satellite
communication paths have very high latency

Bit error ratio

The number of erroneous bits divided by the total number of bits
transmitted, received, or processed over some stipulated period.
Low channel utilization is due to high average bit error rates. In
the mobile wireless channel the bit error rates are in the range of
107 to 0" where as in satellite line it will be in the range of 107 to
108, Apart from this due to shadowing the average bit error rate
may be increase.

Asymmetry:

System constrained by low uplink data rates must allocate limited
network resources effectively and with fairness to all the users.
TCP acknowledgement schemes are often more bandwidth-
intensive than alternatives, especially on noisy, high-BDP links.

213

Dr.V.Vasudevan

Professor and Head, Department of Information
Technology, Arulmigu Kalasalingam College Of
Engineering Krishnankoil

2 WIRELESS NETWORKING TESTED

The wireless networking testbed as a platform to support the
testing and evaluation of network protocol in various conditions

are established by Lincoln laboratory.

This network includes four computer configured as a client, a
server and three routers are shown in figure 1.

The software channel simulator, delay memory and error
generation features are equipped in the routers/gateways.
Assymetric links can be tested by different delays and rate limits
for each routers/gateways. The server provided by the software
HTTP and FTP transfer services to the client system. The latency
is emulated by delaying the transmission of each packet by the
required amount.

3 FADING CHANNEL MODEL

For the land Mobil satellite channel, we characterized the
received signals into coherent and incoherent, including direct
signals, ground reflection and other multipart.

State transforms are determined probabilistically based on the
average duration of each shadowing period. The expected bit
error rate in each state is then calculated for a given set of channel
conditions.

SNR, the data rate and velocity of the mobile satellite are the
some factors which influence the bit error rates. The two-state
markov model provides a good approximation of time-varying
channel behavior at 64kbps and 128 kbps.

The list of parameters is shown in tablel along with values for
scenario 6 which is subsequencntly used for performance testing.

Satellite Elevation | Environment Antenna
22° Highway D4
A 10 log c 1 c
0.031 16.642dB -7.09 5.49dB
Dg Db &g &p
523m 14m 1.07.10% 0.193

Table 1.Channel parameter of test scenario 6
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Figure 1.Wireless Networking Testbed: Architecture and protocol Stack

Where A is the time—share of shadowing, c is the direct- to-
multipath signal power ratio, which describe the fading behavior
during non-shadowing periods,

1 - shadowing effects, o> variance of the power level, Dg reflect
the mean duration in meter of good channel state, D, reflect the
mean duration in meter of bad channel state

€, 1s the bit errorrate in the good state for DPSK modulation with
SNR 10 db, g, is the bit error rate in the good state for DPSK
modulation with SNR 10 db

The data rate and velocity are supplied as testbed input
parameters, while D, and D, are obtained from the Lutz model

4 PERFORMANCE RESULTS

The performance of the landline channel is evaluated under a
variety of channel conditions. An initial comparison with the
random noise channel provides a baseline for further study of
fading effects. Performance of TCP and SACK is examined as
channel condition including round trip time and signal to noise
ratio vary over a selected range.

An average bit error rate of 107 is used for the AWGN channel.
For the fading channel a value of 13 for the Markov model SNR
parameter result in an average bit error rate in the Rician state of
approximately 10° As a result TCP performance degradation in

the fading channel can be attributed primarily to the error bursts
that occur while in the Rayleigh state.20 iterations of a 1MB
HTTP transfer are measured for each of the eight test cases.

TCP performance in the AWGN and fading channels is further
analysis and given in the table 2.

Protocol Transfer Time(seconds)
AWGN Fading Increase
TCP n=306.65 p=518.11 A=211.40
6=22.89 06=55.32 (68%)
SACK p=195.67 pn=254.13 A=58.45
0=14.82 0=14.39 30%)
WISE p=130.61 p=135.34 A=4.71
6=0.90 0=1.86 3.5%)
LLLL p=202.74 p=283.34 A=80.57
0=10.64 6=19.00 39,72)
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Protocol Transfer Time(seconds) as Percentage of
Mean for TCP
AWGN Fading

SACK 63.4% 48.8%

WISE 42.4% 26.0%

LLLL 59.9% 54.5%

Table 2.Transfer time by protocol and channel Model

Although SACK improves performance in both channels, it is
more effective at recovering from error bursts than from random
bit errors.

The table 3 given below summarizes the channel efficiency of the
four protocols for a variety of signal to noise ratios. This value
expresses the quantity of data delivered to the application as a
percentage of total channel utilization. It is calculated as

Efficiency = File Size
=TT
> CU (t) * Data Rate
t=1
Where

TT is the transfer time in second, Data rate is the data rate
of the channel in byte per second and file size is the size of the
test file in byres.

protocol Signal to noise ratio(SNR)

10 13 17 21
TCP 79.85% 84.89% 85.93% 85.90%
WISE 91.97% 92.94% 93.02% 93.01%
SACK 77.98% 93.94% 95.98% 96.93%
LLLL 81.98% 79.99% 84.98% 85.91%

Table 3 Channel Efficiency by protocol and SNR

S CONCLUSION AND FUTURE WORK

There is some improve in the performance of TCP in land line
mobile satellite channel. Based upon the result it is understood
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that the limit of the selective acknowledgment (SACK)option for
fading channels and show that SACK performance depends
strongly on the average bit error rate in good channel state. The
performance TCP degrade due to channel fading but the overall
WISE performance is relatively unaffected by error burst and
variation in SNR. Further work will focus on improving the
scalability of the gateways.
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