Q1 Possible values of N

Thursday, November 29, 2012 9:51 AM

We will use MATLAR to Fiad the values
of N whew 4 ond \} ae between O and F.

Here s 4t coéei

[1J] = meshgrid(0:6,0:6);

This parT —F;an
N = 1A2 + %] + ).A2; fre unicgue valves
N = unique(reshape(N, 1, numel(N))); ok N

N=N(N>7)I ~ TQ‘LC onl}/ N 77‘
N=N(1:15) < Use only 1% valuey,

So, Hhe mext 15 values of N cre

9 12 13 16 19 21 25 27 28 31 36 37 39 43 48

We know Frat we can’t heve o«\/ \m;ss;nj va\ues, o‘F N
Letwee~r Phe above numbers L»CCQM we have

consider all A:“) betmeen O gnd 6 . Any O Trer
values D'F N mut come ‘C/om (A:‘j) Pcl‘t( whieh

has at lec:¥ o0m~e of P 4 ov ) 27 which Wil
9ive N 2 32=49.
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Q2 Simplex and Duplex

Thursday, November 29, 2012 9:54 AM

(a) Each s'm-f\ex Clﬁanne\ e 25 lkH&.

So) each Ju,]ex clhenrel e 25 x2
=50 kitz,
Totel spectrum = 20 MH 2
&3
»dufle)c C\f\&nne\ < 29 %10 = 400 chaanels
X
(_.\7) Each cluste,r will we 4o vhole “oo choaanels.
These chanrels ove divided Omong, e cells
in each clusier.
Fo. N:H/ Here ove 4 ce,n.s A A Clw+-c/_
H'eth
Ax chon el = 400 = 400 clncmne.\s re/

“ cell site.
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Q3 SIR Calculation

Thursday, November 29, 2012 9:57 AM

(a7 To fiad tve ditance D,, - D¢
le¥s recall some 'Fcac‘\'s about \’\CXQDO('\_

/ \R 1
3 & &
\ﬁ—/& J

Pyond D ove easy to fiad. Dy=RrR=2R%

D SR+e +R¥R=4R
For e vert of t Jdistoances, tre ey to  §£5ad
e is Yo select suitable r:sk-\' {-rio.na\es.

2 2 2 2 %
Dy=Dg = (3o + [ 30) = (545 ¢

[
=A% R

04:05 =M1d R

x 2

D, = D., =(%)’;@/»)‘=(%+°fx_3_) >
= #r"

Se, D,=0D, =/7R
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D,=Dg=/13 R
DZ=DH=/-?7F~
D, = 2R
3
D(’='-rR
! L
(b) S - R = ; -
I &£ -7 - -4 -4 q -
20D, z (2_) 7 ZX(\/fs)'\'z.x(ﬁ)i— 2 a
A= £ =1
= %.39 = 40 103 8. 399 de
=9.242 d8
L—N=3
D= /3N =2 D=/an xR =[3x3 R
R
= ’_}K
1 = loe 13.5 o6&
S - -
_:-——‘1 = 435 10 03
L 66X 3

= 11.203 48

(d) I {)av'\' (6) we we afp/dXimated clb-\-ences
ond henmce e answer is different froa
(-a/‘\' (B) Lhnich we e exacky JdHtonces.

When N s \°"je; e diftfe vence will be sma“.
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Q4 Sectoring

Thursday, November 29, 2012 9:59 AM

S A u 1 o
T = ‘E(/;f_ﬂ) = 2 (3N) = Z"H\\z s s

1
We v\eecl '\'\f\.ns Y\umbew \'o ‘p-c 7/4‘5'46 = 10 =4°2-

Rg cc.” that we wont N to be W\Ol“ o 32’\' lG/jQ
capacity valve. H'ef\cg) we need A pick miniamel
value o‘F’ N svch that e above {n&%%\;'\y

is st satisfied.

Fo., (a)} we use K =6.

2
S = txbrﬂ\) 215 dB
L 2 2 k)
N 7/ Zz . '10?_
5

Possible volees of ” 31 _ 4. 591
N eoe 34 9 .... N 7 3 =10

&

F_IOM a1 5 +he wmin value, O‘F W such et
1s s+ 2 4. is N\ = 2.

For Uo)) we use W= 2.

¥/2
S = .j__x°lNz 2 4
I 2.

10
3t =12.651
N >/ .:'_:x‘lo/

Fom Oi) he wain value 0": W suckh et

455 2014 HW3 Page 5



()
W

is s+l 2 2.6 is N

For (¢), we use k=1

Y2
= aN~ 2 10

N 7//-3,—#109/7' =182 4

Froam 2 i< YA \/a-\ue 0{'7\] SU(.L\ +reay

7 ] —
Ts st >/ 1.3 F+4 18 N=5% Asystem S
Acell N

o . <« o\ C
So, b Using 120 sectoring e ca’;o\cd}, ot
e dystem incveones Hroan the cax o
Ot divee 1‘\04\0:\ an? nron ,

S
T

Howeve », £ e Q\VCO\A we 420° sec.-\'ori:-?)
Usiny 60° secto rimj does not help ia Hm of

°ca(o.ci477‘.‘.

T he la';'\' examf\c 11 Cec. 2. -l—alce.s this C.KOMf)C

forther end  instrad ot sfm‘p\/ usimj the "caracuf/"
Je‘[’ine.cl eof\‘.e.f, it cons-dcr the number o+ vsers {thot

the s/c,fgm conr ;._,Pror'l- without malf-imj the ca“ 'a\oc.ldnj
Fro'pa.\ﬂ-\i\y exceed 57 .
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Q5 Erlang B

Thursday, November 29, 2012 10:03 AM

m

A !
Y22
=0

Let E/\O‘naB (m, A) =

A
This 3§ves fhe r)ro)oaL{\ii'/ of L\oc\c;ng (ﬂ,)

O‘Fcouvsc)wg waént Pb -|-o Le. SMG".

L~ $nis ckuea'l"{on) we wonYt Py, £ % = 0.006%,

For L;xCé ™, Ev\oij(m,A) iIs an '.’«-\cvec.g{nj
‘F’U"C FioA O"F A. HenCQ/ ;G w e th"\' wwont Pb

to be T'ecc\’c, Haorm some value, we will need
10 limit twe value of A to be less Pon some

Max csuar\“'ﬂ’)/ Qv well.

(@) m=5 = B =< Evleng® (5,A) £ 0005
| maTLAe

A £113 EV'(‘MjS

Each usev 9ene rates 0.4 Ev\w\3s.
So n wevs wiill 3&»‘\270\‘\1 n xo-4 E""‘Ds-
Henct/ ~e nc.ec] Nn xo0.4 £4.13

n £11.93

So) He s)/,;\‘('.m Con SUf’{Or'\- 11 wWwers
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(Y) m=15 S  Erlong b (15, A) £0.00%5
A £ 2238

= n $ 3%
So, e S)’S"'(’m con Suf{o."]' F3 wers

(c) m =29 = Er\af\5|3> LZ‘S'/A) £ 0.005

A £ 193
=2 n $ 149.97
50/ e S}/S‘\‘tm con SU({O"\' A4Q VVrers
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Q6 Erlang B

Thursday, November 29, 2012 10:04 AM

/\ = 3 co.]‘3 re/ l’\OUV’
4 S minvle = S hour = 1 VYourv.
i ¢o 17
A >\ = 4 E.lan ev L3C»r
() . 3 P

AN 4’L
(b Erlanjlb (’l)A) 4L 0.0104
=) A £ ©O0.o0101

~

AM
n4 22791 o.onou
1/4,

SOJ e s)/s‘\"em Con Su({or‘\- QO Wmer

Note Hhat tThis CC‘ICU\O'»"']'Or\ comed -P/om

Ouv O«S$UMY‘\'\OA o'\" M/M/W\/M OKUCUQ which
S SUMES \n-[-.mk numbes of wers Witk ex‘\’/c.«ny

vaxaln L'-V‘OV\J r;e/ wrer.

L . b
O‘F COUY;QJ we "ever \"\0!\’(. |/\$\"\|\"L,v'\ufv\\v¢/ Ox’

Use’ s T~ veal 3 ys Yewn.

When the number of users s IomDe/ the Erlom§

B -Fo/mu]&. rVOV;AOS Veasoma\olc onsSwev

Heve the numbers of wvsers B3 very small  and
P4
the E/'an5 B -(:-ofmu]q. 3;‘/85 S'l‘t’ctn%e, Cirsweyr
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In'\'u'»";\’&»// e system Which ow one C\f\ol'\nC]
should Le able %o support at leesy 1 wer
wihh O/ bloc l‘;n\? .

The E"cns O (b(md\c‘. S\r\ou\d become nrnove

accurecle Wit there oe o lof of wers.

() Ev\anjB(g/A) 4 0.0
= A £ 136
u

NnxAg
N& 4x1.%6 = 5.44

o, ¢ s)zs-\—em\ Con su”’oz‘\’ 5 vrers

b
r e

- - -

[ 3 N

— 1 fd : .q .

(J) L':V]Oms Q(‘;/ 2 X 5;(._4) 0.0(o"l? G ;7_/
T A

newnw nMm A\,
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Q7 Reflection from a ground plane
Thursday, November 15, 2012 8:45 AM

(o) L\t:‘io"‘, h,z2m™ (e

10" 10 10 10 10 10° 10" 1 10 10 10

(G.44)

For |¢r°e J) the two rlo-h ove vir'h.m)y the scme.

To Find the slope, we define y = log, (ry7s)
® = ‘031°J
slope % )l!' log,, (2%10 ) -‘03,(2‘«0) y
ct"-d,.

loﬁw(.io’) -loj . (40)

’I'hcn'corea \03"’(\’"-",)

R

B - '03“4 for some constunt B

Y, -7 k. 'tov gome con t+and b.

T 1

ot

,1___
d d
Y
rrot

-

i .
d
(W) Assome 45> hy b,

V: '(L\t“\r)t + Jt
roe/lng e 8 = /4 ()
as hintd smwall

{ s
*dei (D)) 2
S%m‘.lavlyj

V:.. (L\k‘.’"\')g L ] Jt

h *kr h < 2 2 qh'
N t v . v, [lhe+h,)*+ 4% = d ( )

—d ~J(_1f ( "))

os histed

cv = Sty (hechit) o 4 ahhy | 2h (b
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&S NiaTeO
d [hetheyt_ (hy-ht) . 4 ahh, _ 2hh _ b
SARR ALE-2 DAL e S M
where %-’-2\'\&\'.
onror'\'imotli‘l’/ constant

. =
Remark i The af{/oximﬁ»’r:oﬁ ,Aa-,-( 1+ 1;_— when 22 ' swall  can be J,_,,;ve_cl
'(:"'-n the To./lor serie) cx(ons'nc-ﬂ 0-‘ /Ay ot avouad O

4
Let g =/ 1rec . Then gle> = o (o) * 3’(o)ac + 3(3),(’-4, -
2

—_—
we we 9“\7
+h:; Far'\'.

Y.

0)(0) =/ 1v0 = 1 . j'(x) = Jz_ (11-4()- * = j’(_o) e.iz_.
e (c-#)

As "\:n“'b&l we will fist show that [, gl = a,cos (zi’/‘t + ¢’)f°lzC°8£2)7'}/‘ t~8,),

kY J 2P, 12
-4 J ¥4 19,
];- z,a1e +aze, ‘

FissT, we wil) 1-1): Yo combine the }wo terms 1A 3(,{'). To do this, we write

Tt 58, iht 8,
gLty =Reja, e e ta.ce c
)@ )8 IR 423
=Rc{(°'.¢ lea,e Y) e e 23

This s s?mf\)l o complcx number.
We con write it as a.c"ﬁ.
194t &
ekc{ﬁ&" “Te’ } =a.cos(277["c + &),

In class, we know that signal of this 7 sinvsoidal form has powev P, = -‘;a.

. ¢ .
Observe that The number a s s:m'\)o the Mayni\'w.'c ot a’c" '«q;e')“".
There ;016) Pﬁ = %\a.‘

For y(,i') , we Yave o = %,{Ft =) '-'--%/53'?:

b4
1 L5
BT %D, Py
LY
o "J”’fc%‘ _ ’)17/‘-%5
So) f7 =3’~\x\ft" Y'e %;&

From att) = /260, cos(2774t), we hove f = P,.
Theve Fove Iy |2 12”,("2‘ e ‘-)’”,(‘ e lt
, =
f.

(c.-«4)
m We. Ln.r."nv Py, 4 o
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(C-44)

. Yy
-le c—c'
@We foctor ot e Yo 39,\' o .
sard Q9 -Sagpal?
L PR S e )\
P non

Then use the Foact that l&j‘\ 21 Yo 3&1‘

_.‘”{ "-74 ('Y
PY Q - g— e ) ¢ c ]
.

Y, 2

@ From part (b), we hove v,-v, 2 z.“‘_g‘v
Also, c,-/;)‘ = !&e 4.
c )

@ From port (b), we hove

V,-J . i_(k‘_-:_l\.)t and rz-J . %Lk“i_k"t-

Thcu{:oal when d B ‘“'5‘) ., "s zd.
Thi, ollows 'Fe.dor‘as QJ- out.,

@ When J 1 lau“c) "'w' will be small.

d

2
For small 2, we hove € = 1t 2.

@ a~d 1-&2‘:. 1-(1t2) 2 -2
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