1 [Instructionsfor Experiment 1:-Understanding Path L oss

Follow the instructions given below to perform the experitse

1.1 Starting Experiment 1 :-

e Step 1:-Click on the START button.A page appears with a diaédbox asking for your name.Enter
your name and click OK.
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e Step 2:-Now the page appears where you can perform expefiriere are 5 buttons(ExplA
ExplB ExplC ExplD ExplE) for five experiments to be perform@toose which experiment
you want to perform and click on any one of the button.
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1.2 Performing Experiment 1A(Calculation of Received Power at a cer-
tain Tx-Ryx separation distance) :-

e Step 3:- Drag the mobile by placing the cursor on it and plaaea certain distance from the base
station tower.

e Step 4:- Click on the button TAKE READING.Your input valuetghisplayed.
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e Step 5:-Now,calculate the value of the unknown parametegfgP; (d)) manually by using the
formulas given in the theory section. For example:-GifA(ty) = —18.44 dB,T; andRy separa-
tion distance(d)= 708 rdy = 55 meter.So,using this formuR(d) = P (dy) + 20l0g(dp/d) you
can find the value o (d), P (d) = —18.44+2010g10(55/708) = —40.37dBm.Similarly,with the
help of the formulas given in the theory section for exptdptec,exptld and exptle you can find
the value of the unknown parameter for each of these expetine

e Step 6:-Now,enter your manually calculated value of thenomkn parameter in the box provided
in the page.

e Step 8:Click on the button CHECK to verify whether your mdfyaalculated value matches
with the computed value of the unknown parameter.
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e Step 9:-If your manually calculated value of the unknowrapagter doesn’t match with the com-
puted value of the unknown parameter then a message boxpp#la with the message that your
calculated value is wrong and it will return the exact valtighe unknown parameter.If your cal-
culated value of the unknown parameter is same as the cochyaiige of the unknown parameter
then the message box will let you know that your result isexirr
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e Step 10:- Now, click on the button SUBMIT to submit your résul

e Step 11:- You can redo the experiment by clicking on the puR&DO.

1.3 Performing Experiment 1B(Calculating the path loss exponent) :-
Follow the steps given below to perform Expt 1B
e Step 1:- Follow Step 2 of Expt 1A and select Expt 1B to perfarm i

e Step 2:- Follow Step 3-4 of Expt 1A to record the input parareneeded for calculating the
value ofn,.You can adjust the slider to change the value of transmitgpow
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o Step 3:-Now,use this formula to calculate.Input Parametersi = 50dBmP; (d) = —54.45dBm
P (dp) = —1258 dBm ,d=1156 metemdy = 89meters’L (d) = PL(dp) + 10+ np*l0gio(d/do)=R (d)
P (d) =R (dg) — P (dg) +10%np*l0g10(d/dp),50+ 54.45= 50+ 12.58+ 10+ Ny *10910(1156/89),n
3.76

p f—
e Step 4:- Follow Steps 6-11 of Expt 1A to submit the results xptELB.

1.4 Performing Experiment 1C(Calculating f¢) :-
Follow the steps given below to perform ExptlC
e Stepl :-Follow Step 2 of Expt 1A and select Expt 1C to perfdrm i

e Step 2:- Follow Step 3-4 of Expt 1A to record the input parareneeded for calculating the
value of f..You can change the values of transmit power,transmit aat&eight,receive antenna
height by adjusting the sliders.
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e Step 3:-Given hgs = 30mhyt = 1m,d=1092 m, = 4.65R = 50 dBmP;(d) = —83.22dBm
. Now, calculate PL(d) using the formulBl:(d) = R — P, (d)=50— (—83.22) = 13322 dBm.
Now, use this formula to calculatig.PL(d) = 10n,logio(d) + 7.8 — 18 0g10(htx) — 18 0g10(hrx) +
2010g10( fc).Putting the values, 1382 = 10+ 4.65x10g910(1092) + 7.8 — 18 0910(30) — 18 0g10(1) +
2010g10( f¢).S0/fc = 3.44 GHz.

e Step 4:- Follow Steps 6-11 of Expt 1A to submit the results xqitELC.

1.5 Performing Experiment 1D(Calculating hyT) :-
Follow the steps given below to perform ExptlD
e Stepl :-Follow Step 2 of Expt 1A and select Expt 1D to perfarm i

e Step 2:- Follow Step 3-4 of Expt 1A to record the input parareneeded for calculating the
value ofhyt.You can change the values of transmit power,frequenaginét antenna height by
adjusting the sliders.
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e Step 3:- Givenhgs = 30m,fc = 2GHz,d=1600 rm, = 4.02R = 50 dBmP(d) = —51.41dBm .
Now, calculate PL(d) using the formul®i-(d) = P, — P, (d)=50— (—51.41) = 10141 dBm. Now,
use this formula to calculath.PL(d) = 10nplogio(d) + 7.8 — 18l0g10(htx) — 18l0g10(hrx) +
20i0g10( fc).Putting the values, 1041 = 10x4.02x|0g10(1600 + 7.8 — 18 0g10(30) — 18 0g10(hrx) +
200g10(2).Sohrx = 6.5 meters.
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e Step 4:- Follow Steps 6-11 of Expt 1A to submit the results xqftELD

1.6 Performing Experiment 1E(Calculating hgs) :-
Follow the steps given below to perform ExptlE
e Stepl :-Follow Step 2 of Expt 1A and select Expt 1E to perfarm i

e Step 2:- Follow Step 3-4 of Expt 1A to record the input parareneeded for calculating the
value ofhgs.You can change the values of transmit power,receive aatéeight,frequency by
adjusting the sliders.
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e Step 3:- Givenhyx = 1m,fc = 2GHz,d=668 nmmp = 3.12R = 50 dBmP;(d) = —29.01dBm .
Now, calculate PL(d) using the formul®i-(d) = R — P (d)=50— (—29.01) = 79.01 dBm. Now,
use this formula to calculathy.PL(d) = 10nplogio(d) + 7.8 — 18l0g10(htx) — 18l0g10(hrx) +
20l0g10( fc).Putting the values, 701 = 10x3.12x10910(668) + 7.8 — 18 0g10(htx) — 18/0g10(1) +
2010010(2).Sohix = 16.55 meters
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e Step 4:- Follow Steps 6-11 of Expt 1A to submit the results xgstELE.

1.7 Generating and saving the Report :-

e Step 12:Click on the GENERATE REPORT button once you finishglall the experiments from
Expt 1A to Expt 1E.

e Step 13:Click on the button SAVE to save your report.
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Step 14:Finally, a message will appear that your report leg lyenerated successfully.After
viewing the message click on the OK button.

Virtual Labs - IIT Kharagpur

Information

6 Your Report is Generated Successfully at fhornejreeky/CiProgram Files\NetBeans 6.9.1{FCMC_Expl XX 11 May, 2011 pdf

B Information
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e Step 15:You can view the pdf report of the experiment you luree.

Fading Channels & Mobile Communications
IT Kharagpur

Date: 11 May, 2011

Exp 1: Understanding of PathLoss

Name: XXX

Pr(d0): -24.37 dBm | Pr(d0): -21.1 dBm n: 4.57 fe: 2.0 Ghz fe: 2.0 Ghz
Dist: 708.0m TxPow: 500 dBm | TXPow:50.0dBm | 1ypow: 500 dBm | TxPow:50.0dBm
d0: 88.0m Dist: 1092.0 m hTx: 30.0 m hTx: 30.0 m n:4.34
Prid): -71.53dBm Dist: 1486.0 m Dist: 1600.0 m Dist: 516.0 m
d0:87.0m Prid): -82.58 dBm Pr(d}:-33.58 dBm Pr(d): -53.03 dBm
hRx: 1.0 m n:3.4 hRx:1.0m
:{(%e‘rgd n; n({Entered):4.59 gﬁnh&redj:zoﬁ hRx(Entered):5.01 m R;I'x( Entered):39.81
ggﬂ;mman:—m.sa n{Actual):4.59 fe(Actual):2.06 GHz | hRx(Actual):5.01 m | hTx(Actual):38.43 m

(Signature of the Candidate)

(Signaiure of Faculty)

Remarks:-
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e Step 16:You can redo the entire experiment(Expt 1a to Exftylelicking on the button RESTART.
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