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WIFI:

LTE:

Stands for Wireless Fidelity

Based on IEEE 802.11 standards
Ad hoc mode
Infrastructure mode

Range: 35 m(115ft)

Stands for Long Term Evolution
OFDMA for the downlink, SC-FDMA for uplink
Evolution of the GSM/UMTS standards



Goal

Build OPNET models for LTE and WIFI in simple networks
with two workstations

Compare simulation results between WIFI and LTE with two
different sample applications:

HTTP
Traffic Received, Throughput, and Delay

FTP
Traffic Received, Throughput, and Delay

Observe data lost between traffic received and traffic sent for one
workstation in HTTP and FTP applications



Theoretical Result
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OPNET Model




OPNET Model

» WIFI Profile Setup

Type: | LHilitle s

| Attribute | walue
& --name |Profile
(¥ = Profile Configuratian [

‘- Mumber of Rows 1
& prol
| i~ Profile Mame |prod
{2 = Applications (o
S Mumber of Rows 1

I = Hitp app I
bk L Mame Htp app
i - otart Time Offzet (seconds)|constant (100
7 L. Duration (seconds) constant (30)
& .
e i Inter-repettion Time (3. Juniform (0, 710)
2 L Mumber of Repelitions  |Unlimited
), L. Repetition Pattern Serial
7 i~ Cperation Mode Serial (Ordered)
7 L Start Time (seconds) uniform (100, 1109
a3 i--Durafion seconds) |End of Simulation




» WIFI Application Configure Setup
FTP choosing High Load
HTTP using Heavy Browsing
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OPNET Model

» WIFI Workstation Setup
» For Access Point, Set the Access Point Functionally to

Enable = Wireless LAM |
@ L Wirelass LAN MAC Addrass auto Assigned
K3 = Wireless LAN Parameters ()
(s --BSS Idenfifier 1 |
il e Access Point Functionality Disabled |
If,:l - Physical Characteristics Direcl zaguence
7, - Diata Rate (bps) 11 Mbps
# ® Channel Sethngs Auto Assigned
o - Transmil Pover (W) 0.005
3, -Packet Reception-Power Thre, |-35 |
s - Ats Threshald (bytes) Mone |
(e - Fragmentation Threshold byl [Mone
), - CTS-to-self Option Enabled
s - Short Retry Limit 7
& L Long Retry Limit 4
(¥ -~ AP Beacan Interval (secs) [0.02 I
F - Max Receive Lifetme (secs) |05 |
(F L. Buffar Size (bits) 256000 0




OPNET Model




OPNET Model

» LTE Application Configure Setup

« FTP choosing High Load | Attibute Value
. . @) ~name Applications
«~ HTTP using Heavy BrOWSIHg @\ = Application Defintions (.)
| - Number of Rows [
= hitp
@ -Name hitp

@ ~Custom |off

@ - Database Off
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@ i-Video Conferencing Off
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OPNET Model

» LTE Profile and Workstation Setup

Attty Valug attnbute [Value
@) ¢ name [Profles # AD-HOC Routing Parameters
(| = Profile Configuration i)
- hlumber of Rows 1 | = PHY |
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Simulation Result

» Throughput
« FTP: WIFI has more throughput than LTE, but LTE is more stable
« HTTP: WIFI has more throughput than LTE, both are stable
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Simulation Result




Simulation Result

» Traffic Received in bytes

« FTP: WIFI has received a more bytes than LTE. LTE is more stable
« HTTP: LTE has higher received bytes (right figure)
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Simulation Result

o Data Lost in HTTP

« LTE: 200 bytes difference between traffic received and traffic sent
« WIFI: 200 bytes difference (right figure)
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Simulation Result

» Data Lost in FTP

« LTE:600 bytes difference at 9:40:00 (left figure)

« WIFI: 100-200 bytes difference between traffic sent and traffic
received at 15:40:00 (right figure)
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FTP

WIFI obtains more throughputs and traffic received bytes than
LTE

LTE has higher data lost and more delay
LTE is more stable

HTTP

WIFI obtains more throughputs than LTE
LTE has more traffic received bytes and delay
Both LTE and WIFI are stable, and have similar bytes of data lost



Test on high load video
Increase number of workstations

Increase the distance between the node and
workstations



Questions?
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