Q1 Reflection from a ground plane
Thursday, November 15, 2012 8:45 AM
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as histed
. b,
r_r xa(t"\ h (-L\ h)) zbj_ ‘_dh
where = 2\1&'\,.

1
propor tional H'/ constont

() (c-4)
As L\:nchJ we wil &:d’ show thal
-Fov S(ﬂ a, cos Lzﬂ'/'\: +dl)ra co;(_z);‘/ b ¢z
Ky @,
- 4 1 J
l’b =3 )aie ta,e ]

FirsT, we wil) ffy Yo combine the }wo terms (- 3(*). To do
Th:s we write

Jlﬂ'/f )2, yTt t .
3“’ cReba,e e ta.e e
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This s s-mf\)l O comf|cx number.

We can write it as a.e"¢
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In c‘“"/ we know that S:tjna\ ol *hla}s;nusoiéa\ 'conn
»\DS roWeV

= a cos (271';[,_{ + ).

2
Py= 70
Observe that The number a is s?mf\/ the mayni\'ur)c ot
N c:)¢l o e,')ft
30 1B\ AR A
Thue'(:ove) Pﬁ = "i\a-d, ‘v a, ¢ "
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From &tt) = /26, cos (2774t) , we have F.=P,.
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From (b =fz_f; costﬂJ{t) , we have P‘= Ft.

There Fove r AR &_}z”/‘- !2 R c_j’”’(‘ Yy, r
P4

® Y, LEY
(C.44)
_511/,,1“-
@Wf- factor out e Yo qet
Sard, 2 3_'1;;/'_'}_':" °
L’:e) “[l-ﬁca“))
f‘, f1 rl-
Then use the Fact tmat |2’ =1 o act
-)l”{‘ "_:_': L
_& = & - g_ e (A ]
P " N
@ From far‘\' lb), we haove V=V, % lh_-;d_):"
Also, c=/.'_)‘ = Z:ss-i.
c X
@ From part tb), we have
V‘-J * i.LLI -‘\r’l G.'\J "'_J e _‘Z_LL\ "'L'J'..

Thcuﬂ(:we, when d ‘arng V., s xd.
Thi, allows 'Fe-derins % out.

@ When A 1) “'3‘.) .'”_'is_h' will be small.
d

fFov small ®, we Yove e =X 1%+ 2.

@ a~d 1—52 ~1-(1t2) 2 -2
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Q2 Possible values of N

Thursday, November 29, 2012 9:51 AM

We w:ll use MATLAR +to 'F'fm:\ the values
of N whew 4 ond Jj o between O and F.

Hese is 1w coéei

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

This peart —F;AJS
N=I172+1*+]./2; tle unicgue valves
N = unique(reshape(N, 1, numel(N))); ofF N

N=N(N>7); = 4. orly N7

N = N(1:15) LN Use only 15 valuey,

So, the next 15 velues of N are

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

wmystin
We lenow Hat we cana’t Nene oa/,\va\ues o‘F N
Letwee~ e above numbers L‘CCGM we have
consider all A:JJ betmween O onad 6 . Any 0 Tre-
valves of N must come From (4, 5) paic which

has atr lec:¥ ome of P 4 ov § 27 which Wil
give N 2 3FZ=49.
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Q3 Simplex and Duplex

Thursday, November 29, 2012 9:54 AM

(a) Each s'm-(\e.x Ol’\anne\ vuye 25 leH &,

So) each duﬂex clhernne) e 25 x72
=50 kitz,
Totel spectrum = 20 MH 2 5
»&u(\ex C\f\&’\ne\ < be‘!o’e = 400 chananrels
X
(_.\7) Each cluste,r il we 4o vhole “4oo choaanels.
These chansrels Ore O[a'videcl O\mof\j +e cells
in each clusier.
F0¢ N::H/ ere orse 4 Ce,n.s tA A Clw'l-c/.
H'eth
A chonrnel = 400 = 400 clncmne.\_s re/

N cell site.
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Q4 SIR Calculation

Thursday, November 29, 2012 9:57 AM

(a7 To fiad tve ditance D,, - D¢
le¥s vecall some 'Fo‘c‘\'.s about \ﬂcxoljaq

/T \R 1
3 A

Pyond D ove easy to finad. Dy=RrR=2R

Dy = R+& + ¥R =4R
For e vert of t Jdistonces, the ey to  £5ad
e is Yo select suitable r:sk-\' 1-r’.oma\es.

2 2 2 2 2
Dy=Dg = (3p)% [ 30) = (Vg5 e

%
=43 R

0430; MY R

0,20y = (B)' () (4 + 128"

= #rt
Se, D,=0D, =/7R
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D,=Dg =/73 R
p, =0, = /7 A
D, = 2R

3

D, = 4R

-y - -
Zx(/—?-) + 2 t+ 4 *

_ - = 10 log 13.5 A@
= = 1%.5 N

= 11.303 48

(,cl) I {)av'\' (6) we wve afpsdXimated cl{)-\-ences
ornd henmce the answer is different froa
(-a/‘\' (b)) Lhnich we e exack dHtonces.

Whenw N s \Qlyel e difte vence will be sma“.
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Q5 Sectoring

Thursday, November 29, 2012 9:59 AM

S _ A * 1 0
E—:E(/S-_N) = 'E(.’;N) :Z“(Nz 1% 5

1
We V\eeé +h'|5 numbe/ \'o \p-e 7/4'5'46 =10 =1°2-

Re call that we want N to be mall 1o 32"\" ]o/?e
capacity valve. H’er\cg) we need + Pick minimol
value of N such thatr e above (ne,csuq\Hy

s s satis Fled .

2
S = xdxn 215dB
L 2 2 i)
N 72 Z=x 10 %
Possible volves of 2 Y1 _ 4.594
N eoe 34 79 .... N 7 3 *1°

4
From Q2, the min value oF W such +hed o

s s+l 2 4 is N\ = 2.

For (\o)} we use W= 2.

3/2
< ..'l_x°lNz P/

2
I 2

10
3t =12.651
NI %x‘lo/

Fom 2, the mun volue, O'F' W such Fred Y
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()
R

s s+ 2 2.6 is I

Forv (¢), we use w=A1

Y
c °lNz 2 z

7 10
3/ 1
N Z/—é—rw/ =4.824

From G2 , Tie wmin value ofF N sucly thed W

Ts s+l >/1-%'+'-r 13 N=5% /_\"__zé"“"é-
Acell N

o ° < / . 4
So, lo Us'v\j 120 Se&*‘OYlﬂjJ +e CG\PO\C\v C)'F
e system ;f\cveoucs —From fhe cocie ©
Omnidiveec tioaa) anttnnan,

S
T

Howeve », £ wew a\ve.a\A we 4zo° secbfi:;

7
Using 60" secto V:n3 does not help ia ¥ of

°ca(o'ci"77‘.‘.

The Ias-\- gxamr\g ) Sec.. 2.% -l'alu.; his c_xOMf)C
'Fwi'hr.r cnd  instrad ot s{m‘p\/ usimb the “caracuf/"
Je.'['ine.cl e.af\'.e.-r, it consider the wnumber ot users that
the S/Si'cm cunr SUP!‘-""" without making the ca“ 'D\D(.kinj

Froba.\v-“i-/ exceed 57 .
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Q6 Erlang B

Thursday, November 29, 2012 10:03 AM

A !
Let E/\ow\ﬂB (m,A) = '

S AJi/

4=0

This 3§ves fhe r)ro)oa\p{\ii'/ of L\oc.]c;n? (ﬂ,)

O‘Fcouvsc)wg, waén+ Pb -|-o Le. SMQ".

L~ $nis ckuea'l'{on) we wont Py, £ "?_c-f) = 0.0065,

FO'/ “:;XCA VV\} EV‘QV‘jB(W\/A) is oan :,\cyea);ﬂj
‘F’U’\C FioA O"F A. HenCQ/ ;G w e th"\' wont Pb

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

mMax csuar\“'ﬂ’)/ Qv well.

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

A £113 EVleS

Each usev 9ene vates 0.4 Ev\w\33.
So n wers will 3enevo\‘\-c n xo.1 Ev\onjs.
Pence, e need n xo.14 £1.13

n 4119

So) He s)/,;\‘('.m Con Suffbr'\- 11 wWwers
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(Y) m=15 S  Erlong b (15, A) £0.005
A £ 23%

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

(c) m =29 = Er\af\jﬁ (ZG'/A) £ 0.00Y5

A £ 193
=2 n 4§ 149.97
50/ +e S}/S‘\‘CM con SU"IO"\' A4Q Vrers
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Q7 Erlang B

Thursday, November 29, 2012 10:04 AM

>\ = 3 cally e’ houv

A - 6 vmiavle = S5 houw = 1 Youv.
SN ¢ 17

(o) Ay = A -

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

~

E.«lomj pe~ user

AM
n & 22791 6 oo
1/4,

SOJ e S/s‘\"em Con Su({o/‘\- QO Wer

Note +hat this CC‘ICU\O"‘-:OO'\ cComed -P/om

OuLv QS$UMY ‘\'\0’\ O‘F M/M/W\/M %UCUQ V‘l/hC\ﬂ
S SUMES \n-[-.mk numbes of wers Witk ex‘\’/c‘«ny

vaxaln L'-V‘OV\J r;e/ wer.

L . vy
O‘F COUY;QJ we "ever \'\01\’(. |/\$\"\\\"L,v\u~\\v¢/ Ox’

Use’ s T~ veal g)ls\‘am.

When the number of users s Iow?e/ the Erlan§

B -Fo/m..a]a. rVOV;AOS Icascma\olc onSwev

Heve the numbers of wvsers B3 very small  and
P4
the E/'ana B -(:-ofmu]&. 3;/85 S'l‘t’ctn%e, Cirnsweyr .
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In'\'u;";\’&»// e system Which ow one c\rwme)
should Le able %o support at leesty 1 wer
wihh O/ bloc l‘;’\j .

The E"cns O (ocmu\c‘. S\'\ou\d become rnove

accurcle Wi there ove o lof of wers.

(¢) Ey\cij(\;/A) 4 0.0
= A £ 136
u

NnxAg
Ng 4x1.%6 = 5.94

o, ¢ S)'S'\’e'vx Con sor[’or‘\’ 5 vrers

b
r e

- - -

[ B4 X

— 1 : : .q .

(d) Evlong (5, 2x 5;«—4) 0.06%17 c.a2/
T A

new nm A\,
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