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Answer any FIVE FULL Questions MARKS | CO |RBT
1. List the advantages of OFDM leading to its selection for LTE and explain. [10] Cco1 L1
2. Explain the following in brief: (i) Angular Spread and Coherence distance (ii) Doppler Spread
X [10] coil | L2
and coherence time.
3. (a) Define Path loss and shadowing with relevant expressions. [05] Co1l | L3
(b) Consider a user in the downlink of a cellular system, where the desired base station is at a [05]
distance of 500 meters and there are numerous nearby interfering base stations transmitting cot L3
at the same power level. If there are three interfering base stations at a distance of 1km, three
at a distance of 2km, and ten at a distance of 4 km. Use empirical path loss formula to find
the signal-to-interference ratio (SIR) when o.=3 and a.= 5.
4. a) Explain the cellular concept and discuss how interference can be reduced in cellular 05 co1 L3
communication. Eos%

b) Discuss briefly the cell capacity expansion technics.

5. Draw the block diagram of end-to-end architecture of EPC supporting current and Legacy radio [04+06] co1 L1
access networks and discuss the elements of EPC.

L2

6. Explain the techniques used for mitigating narrowband fading. [10] COo1

Signature of ClI Signature of CCI




SOLUTION

1 L% +ne aduantugws & ofdm leadling +o tl Selestrn
Gécﬂ (7t and Explodn. ' | |

9 ") trgand Golation to viudbipat Prienfoance .
“’Co‘ﬁ'cai <w1y\gz 4o L‘: it rale —h’an)ﬂ'njw,()n 1 CL OWne-
/ufﬁ clhonnd B3 Inten Wajst Tntindowente (41 contd by

= od lgh data YOt Symbol £imo 85 Shotlen Athuy L only
lukar o gall deloyf o Casthe LS LoPor T8 mublicamiy,
oodulatin leanique that outnumes i3 challengy
— I fncaeases e gymbol  dugation 8f ol Qo Suole
Anal e ukipatie Spreadl b5 oy @ gmall
doiackion % gmbel cluyaben. ' -
- Qubcagaions arw ofthagoral S0 anshg olen
b el cugaton l . i
= Jhathy alobding NON TV lapping SubeyNa
anred b oinate B L .
D foguted Goputatinad Cmplodhy:
O tan be tastly : Semplemantd wivy (FEC| DPFT)
fun lvenhang | Conputactimed dreaneny 0@
.;F%tam PGty W% (Prassly ool clota




Vats 6f barduiall
—>The (ij.{)ujﬁb}ff o) Gm'pb’ﬂbj of Df D- ’BLD‘jmm
B— Qurd widih |
Teee> Jedosy CPreod)
— Pdud mm ()[F’/(ﬂbi Fs fmj_ﬂ @lly altaadile ¢,40e

Bner L0k
Ly Y Jk ~qedis b N deiiite W }yf))(wm Curvvum[ﬂmn
i) trable e '/Vw}ii;@g_,-g)gﬁg‘dtwg 4
— LD (an be UM I wubli- oty SUneme by pestic-

_ hivg A fend Subaysi 6Ly GG wmuliple LA
—> Thiy 88 Sk f"?_f({ o a0 OFDMA (IJ‘Gl (EARS

oupltled 0 LIt '
Ty ) Ef‘; _p}—b%\{_yl)aﬁﬂ —%M &? UW?{H
/3 oﬁpM*\O-lm ) MJZ? % ?r\jﬂ'ﬂ/’a;ufbt? at gy Subarvio
fn A spaling ! . .
= bl PIRUide Tobustned agefull buoul esmw |

(o by porlion 6 gl ston  gpectoum
—> pF DM ollou Lot bondudidlh  tobe SLG.LO'-'O.(O ol
Prfes ',19 My hord wade dwcgn@{ -Hv hase Stakion §
Mo ile Glabm :

u) Qitable o1 Fhow dlernodudation ;- '

; T tlol- based clannd o
_SH ¢ 'LWJ.WJ% @_&“d {o cﬁo‘) I
e A WM. usladh endoh Sulsbl dpy

hnes, Lo dudalion Shemp  lhal ™Y Pocoenef iciop

~



UD ﬁCUjU'LC(w U_)i)e Bif MQMD'
‘_/ " ?
> Tt sy o colleten pf GRgnal PRI Fih
oAl WY Jo onuliple antenes @l fpttr Aranm
Ao cnel aelduen HGmpoUes st PofrImants,

_ mvdtined  delacs domol cante T4

) -@I——& &ﬁ;@m Bf Rfpmnante anded et
delosy

— OFDOM PQY)Q)UTM.GJ\,(Q S,%A%w dﬂﬁ'fdo(p 81014“1170'5
toe ey Eod oxCeads dariqred valuw

—')T/{ ?S [,Odﬂ 8‘/&%‘.@@‘—0‘[ a_daphoul : lﬂ [abﬂ dejk\g

- btk allous %J‘m‘b ke tho bt Bf @uaBlabl
clamngd  BnABE oNA

W _Lbb“é’{ ogaindy nan bord Indedfnon -

—5 HPDM X Mﬂlmwl ekt o%{,u"vui nos10w band
B'\M l . D '

> e Qualn Intindooe affects M o dulction ©
‘H/\A SQJJ(a‘ZjﬁUD " -

) tgcen. Seppoil B bedlcast Qe

= (mb?a to bpmafcb oFDM netwoik a3 Single

g Netwoll (N

= [t ollowsd bovadeamt Colls to torbfne peer theaid
Signicfucantly enhante £he retefued Shgral powen

> abling higha dta gkt bwedcapt Q@ Qeten aan

= wﬁﬁﬂ PQUSUL

J'ﬁ



800 Dofire Pt lopp and Shadpeotng ot th elesant |
eWm :
P il Z% :
T 5o vecluction p fowet d?g,m,mﬂ b} an EM toaus,
ay B popugde tugh spae quom {gansmitio
Dath- Lot mockls 9uwmi pak los #s Saure W
Aq anditl - vetéwe s A35lance
—> hower duequenyy ase Mot desivable  and maore
Cvwded '
— Refledion duorn eastlt and olhwon okjocld. /) cpeqlocted cus
Olhen rpenones 185 phait CHE f .

— G)Oih |Dod [ -
P«S ,:-PL QLG’”“WN
; 7

s aquation £s dapendenl en antensg hatgUth hy & b
and MO QY :

— o s e atlowalios o Ulued Ggral Staenglh du
yo prasee@ ef shetackn ke 4988 and budtding
|nccaded plw Aranmmitio and

@%#ﬁ\w@ﬂeémfedeu? g ////////////
- e path’ Low  Pacelithie P



— Jhadouing empticalpatis (84 formule
Pa= 4 Pox "
pigl €

- U canso oegbued STUR %UO"L( C@Maa@&f
ouet Leng e Scaly

Ib)
S Given :
Ausived base Station clistanae = Boom
3 indowdonence hase Slatren od o clistonce ®f 3lem
for £ - ardt do. Protued  powen
forde3 frrd = A Pody? (0:6)
T nteidna powo
Prt = Dufy d3 (30134 3 +10 cuy’)

&8"‘& to Pnterfoiene vallon ~fov Oh< 3

SIR = ——gjé 7 @'g)_g s
H g %334 wWy?)
(3 D4 e

CR(®=5) = Pud . £ 1030

= 6-32dp
Prt



D taplain «ée(ﬁouﬁe@j i ie].

) Angudan Cpatad and  Cohovence distance

= M C‘Lngt&a’:) épwd Qéa channel can be clenoted

0 Sy Startteal clis{athukon Y| bl arg/le &4 T
QLN C\'Lﬂ eneny .

- (hoaned an alio U(,Uu./ OUCY (S Lece

- Lmﬁc Qamy- Chonrel enogy ® ey cé_dm Meny
Aetkory  det Ao Lol of local Seatlurg 3 rall Qv
@ ehannl onogy By ot ousked

dany Gpneasd B8 (Dhsen distane D, s A h.gu.(a

- A
_ gt TN cOhount digtane  clecreans
D= O
g

_y (ohewn@ distance B d- any p fcal podifon &
qu_Pafaercl by oA have wrarrdated weceued Cigral

> Qo ligh daciug wfl wilhom  angulan GPRad

De =
(61T
-5 Cohoune dfstance enolicates  how fﬂaﬂ U cuvdennst

chould be Gread apart. o1 eulbiple antengno 9‘5'54“"



) Voppley Sprtad and  (pherance i

5 Dopplen Powstn Spectumn g{w} Mlashicad Pootan dlisl -
pukion 64 Hhe Channd g {fqagww{ Yusf a&'ng(z fcoquun-
~U.l a5 oo i om

5 P cawye due to wollon bl Ty Y RPx & Bt
Puston daansdory of A (o)

R Cag) :S&At CA’L)C—A{Y Atrdad )
-8 .

1o -0
C

Y — avoufraum Sprod blo Tyl Ry,
{c - Cartien ququny

C - Qpud of LgW
pec {, -8 ETe = huep™ h(iq)

L -tal >Te 2 hopd hE o
un(oyadated

> Ghen Quiggion blo (shernee Wime Y drpplens

&gov@d ,

Te: L.
D
Mm?mm%ﬂ P%pm%ml b et el




2 .
8f TR Suppuiting Cumut | fegaay vadls acies
MetuoiK  apd A& s Hhe olomets of TR

G

G
ey |

CaSN

1mmﬂ”9m

{ig. Block dl’o.a'lm o PC

s Cove Ml ~daion pouentd 10 SO oo ? o
Supferl  LTE B auoled POCM Cove (EPC)
— funumn Pomﬁ:dad btf e |
1) Ao (il qu) Seanty vadJo
1) Pake awubng & faanyfon DWIABLC Managment
g ) onitlily  venagermend



W) bk mianagemin

= FPC Pnclucles A elements
[ Souo (Soruny Giaewoay )
S Uhith dewingda e pifpenc bouoards o 3GPP
ady A Mehooik
—> Managel mobiltty  doon Link packe  pfdening,
inde —Dpno.w't) Cb\oulgirg_
. Packet dato netovik gatuwsy Pers)
3 (ontwh IP date Sesuiw, dpaumuil wwubrg
— allocatt TP addys
— panddisy acus ol NoN- 8oy Pp @i filies
— efpics Uy, Podkd 4illoning
—> Unawgiug Suppot
8. MM ( Mobtubty wwegrutd_entity’
— Suppois we oquipminl kg and endfio
Wholicaty b authentey @b

— b aadion ATaddng
= Qagvy, Toandg , herdoutn atty

L M'M/Cw‘?‘“ﬁ e fundon CPLRF).
- marajd Bos aputd
-5 Quopits doB ofw

G dﬂlu&mﬁ' 6)1){?07‘ WU, ({IDU)' bU,Md woﬁ%ﬁ‘ﬁ




f‘f’?l’”}f’ Gy eDON - Rucliy @ lles Kletrodh

IMP- LD Mubimedia  Coguices

MWL - R managment enlity

MDA - Dkt Sects Mk

PR — Phticy 1 chaogiry RDules  funion

PDSN - Pawkel cdlata Covutding Mods

G SN Qmsui’d’na Gpps Sevulce. Moy

U1 RN UME Tesstaial  Raole acess Metwott.

e R

W B (U a@patly epansen tedhgus Cov

1) (el uUthy-

Prccs o) cubdtiutdig tngeted coll $nko Pmalley
Cel )

o> Tau hate Pty owon BS & coratnponging aredurcdn
o antenna et L1 Povse

_> Gureatd wo- B el Sncaeaned the mo-8f

ko INCTEMS 4 no. B o) atxd ¢

s gk coll % divtdid Tl 6 mow gmadle el
o Yt asea ot lango cls and
e Hu Sawe oounine

B @pwmwﬁ PO Plan. [k pouawy
e s oow e by oty &f e o7
|Qd2









