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Vision and Mission of the college

Vision of the Institution:

To be a best Institution imparting quality engineering education to deal
with community needs through learning and performance

Mission of the Institution:

< To implement path breaking student centric education methods.

< To augment talent, nurture teamwork to transform to develop
individual as responsible citizen

* To educate the students and faculties about entrepreneurship to
meet vibrant requirements of the society.

< To strengthen Industry-Institute Interaction for knowledge sharing
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

wpiied Temetinw

To be an endeavoring Department for providing globally relevant learming eeperience

to the students

M1 To Enrich Iearnmg experience of students with creative and 1Anoval ive Teschng

methods

M2 To Inculcate societal responsibility in students

M3 To Develop entreprencurial skills of students 1o make them entreprencurs rather
than employees.

M4 To Partner with Industry for focusing on real-life problems and make ‘esrmng

more practical.

&ﬂ“m- ggrarm Educagonal Objectivei(P QNI NS

Lead s succcufu! carcer by providing solutions to the problems in the flald o

Flectronics & Communication Engineering and for sustainable enviroamental

development

PEO2 Exhibit professional and team building attitude along with effective

communication
PEO3 Pursue higher education for continuous learning
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Subject Allotment

(For the Academic Year 2020-2021 Even Semester)

Name of the Faculty: Dr. PRAKASH JADHAV

Designation: Associate Professor

Subject
SL.No. Subject Sem /Sec Batch
Code

Wireless Cellular and LTE 4G

| 17ECS81 8 A -
Broadband
Wireless Cellular and LTE 4G

2 17EC81 8B -
Broadband

3 Project Work 17ECP85 8A /8B -
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
ACADEMIC YEAR: 2020-21 EVEN Semester
Course | Wireless Cellular and LTE 4G Broadband Course code 17EC81
Faculty | Dr. Prakash Jadhav Semester 8
Core/El Contact Hours /week Total Hours Assessment Credits
active
L T P CIE SEE
Core i - - 50 0 2 4
Prerequ | 1. Basics of wireless communication
isite 2.Signal processing techniques
3.Engineering Mathematics
COURSE OBJECTIVES
L | Understand the basics of LTE standardization phases and specifications.

2 Explain the system architecture of LTE and E-UTRAN, the layer of LTE,

based on the use of OFDMA and SC-FDMA principles.

3 Analyze the role of LTE radio interface protocols to set up, reconfigure and

release the Radio Bearer, for transferring the EPS bearer.

4 Analyze the main factors affecting LTE performance including mobile speed and
transmission bandwidth.
SYLLABUS
MODULE 1 RBT
Level
Key Enablers for LTE features: OFDM, Single carrier FDMA, Single carrier 55 ) B
FDE, Channel Dependent  Multiuser Resource Scheduling, Multiantenna
Techniques, IP based Flat network Architecture, LTE Network Architecture. (Sec
1.4- 1.5 of Text).
Wireless Fundamentals: Cellular concept, Broadband wireless channel (BWC),
Fading in BWC, Modeling BWC — Empirical and Statistical models, Mitigation of
Narrow band and Broadband Fading(Sec 2.2 —2.7 of Text).
MODULE 2
L1,L2

Multicarrier Modulation:
Synchronization, PAR, SC-
OFDMA and SC-FDMA:OFDM with
FDMA, OFDMA and SC-FDM

Multiple Antenna Transmission 2a
Receive Diversi
enhancement, Spatial
suppression and Spatia

OFDM basics, OFDM in LTE, Timing and Frequency

FDE (Sec 3.2 - 3.6 of Text).
FDMA,TDMA,CDMA, OFDMA, SC-

AinLTE (Sec 4.1-4.3,45 of Text).
nd Reception: Spatial Diversity overview,

ty, Transmit Diversity, Interference cancellation and signal
Multiplexing, Choice between Diversity, Interference
| Multiplexing (Sec 5.1 — 5.6 of Text).

MODULE 3
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
ACADEMIC YEAR: 2020-21 EVEN Semester

[Overview and Channel Structure of LTE: Introduction to LTE, Channel Structure [ L1, L2
of LTE, Downlink OFDMA Radio Resource, Uplink SC-FDMA Radio
Resource(Sec 6.1 — 6.4 of Text).
Downlink Transport Channel Processing: Overview, Downlink shared channels,
Downlink Control Channels, Broadcast channels, Multicast channels, Downlink

Ehzsical channels, H-ARQ on Downlink(Sec 7.1 - 7.7 of Text).

MODULE 4

Uplink Channel Transport Processing: Overview, Uplink shared channels, Uplink | L1, L2
Control Information, Uplink Reference signals, Random Access Channels, H-ARQ
on uplink (Sec 8.1 — 8.6 of Text).
Physical Layer Procedures: Hybrid — ARQ procedures, Channel Quality Indicator
CQI feedback, Precoder for closed loop MIMO Operations, Uplink channel
sounding, Buffer status Reporting in uplink, Scheduling and Resource Allocation,
Cell Search, Random Access Procedures, Power Control in uplink(Sec 9.1- 9.6, 9.8,
9.9, 9.10 Text).

MODULE §
Radio Resource Management and Mobility Management: PDCP overview, | L1,L2
MAC/RLC overview, RRC overview, Mobility Management, Inter-cell Interference
Coordination (Sec 10.1 — 10.5 of Text).

Text Books:
Arunabha Ghosh, Jan Zhang, Jefferey Andrews, Riaz Mohammed, ‘Fundamentals of LTE’, Prentice
Hall, Communications Engg and Emerging Technologies.

Reference Books: :

1. °LTE for UMTS Evolution to LTE-Advanced’ Harri Holma and Antti Toskala, Second Edition -
2011, John Wiley & Sons, Ltd. Print ISBN: 9780470660003.

2.‘EVOLVED PACKET SYSTEM (EPS) ; THE LTE AND SAE EVOLUTION OF 3G UMTS’ by
Pierre Lescuyer and Thierry Lucidarme, 2008, John Wiley & Sons, Ltd. Print ISBN:978-0-470-05976-
0.

3.‘LTE — The UMTS Long Term Evolution ; From Theory to Practice’ by Stefania Sesia, Issam
Toufik, and Matthew Baker, 2009 John Wiley & Sons Ltd, ISBN 978-0-470-69716-0.

COURSE OUTCOMES

At the end of this course the students will be

CO1 | Understand the system architecture and the functional standard specified in LTE 4G.
CO2 | Analyze the role of LTE radio interface protocols and EPS Data convergence
rotocols to set up, reconfigure and release data and voice from users.

CO3 | Demonstrate the UTRAN and EPS handling processes from set up to release
including mobility management for a variety of data call scenarios.

CO4 | Test and Evaluate the Performance of resource management and packet data
rocessing and transport algorithms.
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17EC81

Eighth Semester B.E. Degree Examination, July/August 2021

Wireless Cellular and LTE 4G Broadband

Note: Answer any FIVE Sull questions.

Explain the advantages of OFDM 1e§dan g to its selection for LT E
Explain adaptive modulating ‘gpdnééding with neat block diagram.

Explain briefly path loss.

Mention
communications:

Explain with neat bloc}&é&i’gram flat LTE SAE archit&gtﬁfre.
Explain delay spread and Goherence bandwidth. ;
advantages” and disadvantages of, cell sectoring in cellular wireless

Max. Marks: 100

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)

(04 Marks)

Explain thg,,b“asic multicarries transmitter and’receiver with neat block diagram. (08 Marks)

Explain the principle of operation of OFDM downlink transmitter with neat sketch
Mention.the differences between V;\:B‘L-AST and D-BLAS’F“ie_f;icoding techniques.

Explain peak to average power ratio (RAR).

Explain SC-FDMA uplinl_c%rahsmitter and receivéﬂiﬁt‘h neat block diagfam.
Compare OFDM and SCEBE. :

Explain uplink and-downlink transport chantils,
Explain frame strugtures used in LTE. 4

Explain Broadcastichannel used in LAE. ™

L%

Explain LTE end to end networkarchitecture with neéii;’lj)‘lbck diagram.
With peat'block diagram expldin radio interface protocols stack.
Explain uplink transport changels.

. W ¥
e

~£§plain the types of gpliplé-ﬁgéference signals. .

b_-With neat block dlaﬁ?ém explain the uplinK transport channel processing.

C.
8 a.
-b.

C.

I a

Explain buffer statdsyreporting in uplink.

Explain with heat sketch cell searéh&ﬁ‘bcedure used in LTE.

Explain ran&bm access procedure used in LTE.

What is meant by periodic and aperiodic reporting in CQI feedback?

. b:Qg“r'? i
Explain RRC states andfufiction with neat sketch.

Explain mobility managemient over X2 mobility with neat sketch.
Explain data transfer modes.

Explain RAN procedure for mobility.

* % k k %

Explain the main services and function of RLC and MAC layers,
Explain paging used in RRC protocol.

(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

(08 Marks)
(08 Marks)
(04 Marks)
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For More Question Pa

Eighth Semester B.E, Degree Examination, June/July 2019

Wireless Cellular and LTE 4G Broadband
Max. Marks: 80

choosing ONE full question from each module,
Module-1

Time: 3 hrs.

Note: Answer FI VE full questions,

sen’ . .

Explain the advantages of OFDM for LTE.

Explain flat LTE SAE architecture.

Explain the following in brief,
(i) Pathloss and Shadowing.

OR

(i) Angular Spread and coherence distance.
(iii) Doppler spread and coherence time. b
Explain with a neat diagram, adaptive modulation and coding.

Module-2
With a neat block diagram, explain OFDM ¢
of timing and frequency synchronization.

* Epeten

. &
s N 3
&
-

Explain SC-FDMA uplink transmitter with a neat ﬁguré. ’

OR

Explain spatial d iversity of multiple antenna'itgcﬁhiﬁqﬁes.
Explain open-loop MIMO in spatial multiplexing:

Explain the hicrarchical channel structu

MO\(;-ll‘ll-é-3
Explain the LTE Radio Interference protocols.
Explain the transport channels in LTE.

OR

re of LTE.

Explain briefly layer mapping and precoding in modulation mapping.

Explain uplink control information.

Module-4

Explain the types of uplink reference signals.

OR

1SECS81

(08 Mirks)

(09 Marks)
(07 Marks)

ommunicationwé&stem. Also mention the need
o ‘ [ m b 4

(09 Marks)
(07 Marks)

(08 Marks)
{08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

Briefly explain the function of H-ARQ feedback in Downlink and Uplink transmission.

54{_ EXb]ain in brief types of Random Access procedure in LTE,

™~
. ._'é; 4

a,

Module-5

Explain the main services and functions of PDCP subl
Explain RRC states and its functions.

OR

4. Explain mobility management over the S| transfer.

For More Question Papers Visit - www. pediawikiblog.com

Explain three basic approaches to mitigate ICI in downlink,

ayer for the user plane,

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)
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Eighth Semester B.E. Degree Examination, Dec.20 1‘9/Jan.20
Wireless Cellular and LTE 4G Broadband
Time: 3 hrs. X, Mafkiso
Note: Answer FIVE full questions, chaosing ONE full question frol e.
Module-1
1 a List the advantages of OFDM lcading to its sclection for LT . (08 Marks)
b. Discuss the delay spread and coherence bandwidth with reley s. (08 Marks)
OR
2 4. Write the block diagram of end to end architecture 0 supporting current and legacy
Radio access networks and discuss the elements of 43§ (08 Marks)
b. Consider a user in downlink of a ccllular system WHgK theWlesired basc station is at a
distance 0.5 KM and the interfering base siggions (i) d B, located at a distance of
1.0 KM, (ii) B3, B4 and B5 located at a distangs ; (iii) B6 to B11 treated at a
distance of 2.66 KM. Each of the stationgalrapsini r at the same level. Find the SIR
when the path loss exponent =3 and g8 (08 Marks)
3 a. With the help of neat diagran el timing and frequency synchronization is
performed by the receiver to OFDM signal, (08 Marks)
b.  Write the block diagrams of and explain the principle of operation.
(08 Marks)
OR
4 a. Write the block OFBMA down link transmitter and cxplain the principle of
operation. (08 Marks)
b. Explain the sp MIMD system and the key points of single uscr MIMD
system mod (08 Marks)
Module-3
5 a. Discust ace protocol stock of LTE. (08 Marks)
b. b the “ downlink resource grid and explain the types of resource allocat ion.
(08 Marks)

a

OR
. the Frame structure Type 2 and explain the various fields applicable to TDD mode,
(08 Marks)
the Broadcast channcls and multicast channels. (0% Marks)
Module-4
s & ith the help of a neat block diagram, explain the SC-FDMA base band signal generation.
(08 Marks)

Discuss the random access procedures in detail, (08 Marks)
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—____Calendar of Events for AY: 202021 (8™ semester)
Mon Tue | Wed | Thu [ Fri Sat | Sun Events
\ ‘ 112 3 4 l25:|ASeminaron“Caree'r Options and Opportunities for
Q51617 |80 90] 11| mneacndues nemeser
N 12 13\ 14 \ 15 \16 171 18 i?\g%%daysworkshopon“EIectronicSystem Design
T : “GTTC, Bengaluru”
5 [ 19]20] 21 22]23]24] 25 |Bigmamenrorc sopure
- “Al &ML"
rzﬁ \27 \ 28 \ 29 \30 ﬁs:%‘.:so 3‘;'&‘.’,2“3;'&*‘2%%% 19" April-2021 till further
: orders
01:May Da
\ j \\ g \\ 3 \\ 7 ; \ g ozzne?améompetianETE
04-08: Workshop under
\ 12 \ 13 \14 15 16 171-?’.1:vl:eDT?k;:\n‘(‘j;:t:t?:):\lii?;;:t:;sdesignand
\ 19 \20 \21 22| 23 | manufacturing (ESDM)’Signal Processing
20: Seminar on Signal Processing
26 | 27 -22: :
EIEACIEIEY £ W
\ 2 \ 3 \4 5 | & |[0812:5daysworkshopon*” PLC, and 101"
\ 9 \10 \11 12 13 10:Essay\_Nriting -
1‘2513‘@&1{_1:; 3:1 Entrepre neurship
5\ 16 \ 17 ‘18 19| 20 |18 & 1o State level student paper presentation on
sieehr;t .'l'lelr’n,ds in Electronics, Computer science and
chanical
22\ 23 \24 \25 26| 27 21-25: 5 days FDP on “Cyberspace and Cyber Security”
29\ 30 \ \ 23: Proctor report-l|
ol (2] 3] 8 [ mmenn
6 | 7 | 8 [0 [10] 11|18 rocrmpora
13|14 |15 [16 | 17| 18 | 21 pai ono %y
20 \\ 21 1 22 \\23 24| 25 VTUTh:.lory Exams : 22/07/2021 to 30/07/2021
27| 28 | 29 |30 31
\ \ \ 1 Intemship vivaVoce: 02/08/
3 \ ) \ 5 \ 6 5 8 07‘(:aduaﬁ 00;a 2021 to 06/08/021
10\ 11 \12 \13 14| 15 20':Vammal;.:Iaks¥\minatha
17118 |19 ]20| 21| 22
23124 25 | 26 |27 |28 29
031 1 |
All the Best

@M%mrﬁ 200 )
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ON ENGINEERING
0-21 EVEN SEMESTER

College of Enginsering
INDIVIDUAL TIME TABLE
Name of the Faculty: Dr. Prakash Jadhav Designation: Associate Professor
Subject: Wireless Cellular & LTE 4G Broadband (17EC81) Semester/Section : VIII A & B
Time 8:30 am 9:30 am 10:30 am — 10:50 am 11:50 am 12:50 pm 1:45 pm 2:40 pm 3:35pm
Day 9:30 am 10:30 am H:el-Ant 11:50 am 12:5;) pm 1:4;pm 2:40_pm 3:35_pm 4:36pm
MON 17ECS81
B
TUE 17EC81 i 17EC81 L
A U
K N
WED 17ECS81 C 18ECL48
H
B
THU R
E
A
FRI K
SAT

Time-Table Coordinator
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% SAPTHAGIRI COLLEGE OF ENGINEERING, BENGALURU-560057
' Afﬁliated to VTU, Belagavi & Approved by AICTE, New Delhi
ZoN  (Accredited by NAAC with “A” grade) (An ISO 9001:2015 and 14001:2015 Certified Institution)
A% DEPARTMENT OF ELECTRONICS & COMMUNICATION EN GINEERING
-~ Time-table for the academic year 2020-21 (EVEN Semester)
Semester & Section: VIII A/B
Class Teacher Name: Prof. Prathibha P/Prof. Padmavathi C .
i
PERIOD 1 2 3 e 9 6 U
—‘]—.”T;E’ 8:30am ; 9:30am 10:30am 10:50am | 11:50am 12:50 01:45 pm 02:40 pm 03:35 pm
[0 Y 10:50an T 3 1 C y C
DAY 9:30am 10:30am S0am | 11:50am 12:50pm | o | 02:40pm 03:35pm | 04:30 pm
] Wrva ” - pm
. pbdpgs ECT WORK/TECHNICAL
MON | 18ECS2 |IS8EC834 | « | 1SEC81 | 18EC82 | . PR EMINAR/INTERNSHIP
T
o OETN R :
S M PROJECT WORK/TECHNICAL
TUE 18ECS81 18ECS82 E‘ ; 18EC834 | 18ECS81 SEMINAR/INTERNSHIP
et
T 4 PROJECT WORK/TECHNICAL
(72}
WED | 18EC834 | 18ECS82 e 18EC81 | 18EC834 nﬁ: SEMINAR/INTERNSHIP
m
THU PROJECT WORK/TECHNICAL SEMINAR/INTERNSHIP 5 PROJECT WORK/TECHNICAL
- = SEMINAR/INTERNSHIP
-l
i PROJECT WORK/TECHNICAL
FRI PROJECT WORK/TECHNICAL SEMINAR/INTERNSHIP SEMINAR/INTERNSHIP
SAT PROJECT WORK/TECHNICAL SEMINAR/INTERNSHIP
W e i " Subjects Allocation - 3
. SubjectCode | SubjectTitie ' | FaculyName |- Faculty Code
17EC81 Wireless Cellular and LTE 4G Broadband IP)/I:DII)\AAV A,?gl"(‘?DHAW PROF. PCJ/PC
17EC82 Fiber Optics and Networks IS)%(I\DAI; I:IRSA}’{éIﬁgA E{RRUE: i PP/SVS
17EC834 Machine Learning PROF. SHOBHA S SS
17EC84 Internship/ Professional Practice - -
[ 17ECP85 Project Work - -
[ 17ECS86 Seminar . -
HOD ‘ PrinCipal

“ Lo weiwd PVl ZEe L X . i Leg PR
Japthagini College of E:ngmeermg Chikkasand,s 1o

Ravrmainy SR Ol7?



Semesters

Revised-Acadenf® Calendar of EVEN semesters oEG Progr

{V semester

EVENTS

B.E./B.Tech.

IV semester

B.Arch./ B.Plan.

Vi semester
B.E./B.Tech.

Vi semester
B8.Plan./B.Arch

Vill semester
B.E./B.Tech.

ammes for 2020-2021

Vill semester
B.Plan.

Commencement

of EVEN Semester 19.04.2021 19.04.2021 19.04.2021 19.04.2021 19.04.2021 19.04.2021 \ 19.04.2021
Last Working day
of EVEN Semester 07.08.2021 07.08.2021 07.08.2021 07.08.2021 | #20.07.2021 #20.07.2021 07.08.2021

Practical

09.08.2021

09.08.2021

09.08.2021

Examinations To To To - - T i
19.08.2021 19.08.2021 19.08.2021
Thesty 23.08.2021 23.08.2021 23.08.2021 10.08.2021 22.07.2021 22.07.2021 10.08.2021
Eaniinations To To To To To To To
09.09.2021 09.09.2021 09.09.2021 31.08.2021 30.07.2021 30.07.2021 17.08.2021

Internship

internship Viva-Voce/
Project Viva-Voce

02.08.2021
To
06.08.2021

Professional training
/ Organization study

Commencement
of ODD Semester

13.09.202

13.09.2021

13.09.2021

13.09.2021

The classroom sessions for even the semester should commence from the dates mentioned above.
The Institute needs to function for six days a week with additional hours (Saturday is a full working day). #if required the college can

plan to have extra classes even on Sundays also.
If any of the above dates are declared to be a ho
Notification regarding the Calendar of Events relating to the conduct of

(Evaluation) from time to time.

The faculty/staff shall b
Academic Calendar may be modified based on guidelines/directi

° Revised Academic Calendar is also applicable for Autonomous Colleges.
in the academic terms and examination schedule, they co

liday then the corresponding event will come into effect on the next working day.

23.08.2021

University Examinations will be issued by the Registrar

e available to undertake any work assigned by the university.
ons issued in the future by MHRD/UGC/AICTE/State Government.

In case if any changes are to be affected by Autonomous Colleges
uld do so with the approval of the University.

S

o\’

'\
REGISTRAR
-\ _
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ACADEMIC YEAR: 2020-21 EVEN Semester

LESSON PLAN
Mss cellukan 46, L7 Broad band |? Ec g1, + fab
W Planned Topic Planned Actual Topic covered Remarks
Date Date
1 19.04.21 | Key Enab.lers for LTE features 19-1]3) Key ero Blo R‘Lé TE
— 2 | 20.0421| OFDM, Single carrier FDMA 20-14-2) 09}’ Y. 5C £ p
3 20.04.21 | Single carrier FDE, Channel 3
Dependent Multiuser Resource Jv- W ey 5LFD
Scheduling
” 4 | 21.04.21| Multi antenna Techniques, IP based 01 042 b anfenna fethng
Flat network
5 26.04.21 | LTE Y
Network Architecture 0l
6 |4%02.2¢ | Wireless Fundamentals: Cellular o~ | Wi reless Funda
concept
7 _04-1 | Broadband wireless o)) ol
20421 hannel BWC) KFoHY | B
8 27-04-21| Fading in BWC 17 oh2) Fo&\(“%
9 28-04-21 | Modelling BWC — Empirical and 98D~ mafd&r\,g BWC
Statistical models
10 | 53.05.p1 | Mitigation of .Nanow band and |5 o, Z\A R : c/g ga&mw
Broadband Fading etk
At the end of this topic students able to basics of LTE standardization
11 04-05-21 | Multicarrier Modulation: OFDM oli-05-2) M b cone) mecnde
basics, OFDM in LTE fFDQ? Ne) ﬁé,T};; ,-
12 | 04-05-21 | Timing and o 01105 ) ISJW;J)CF? .y w»;) 7
Frequency Synchronization $Ch ranj 3 () )
13 | 05-05-21 | PAR and analysis, SC-FDE 05082/ PAR 4 anal a3
14 [ 10-05-21 | OFDMA and SC-FDMA:OFDM | o o¢. ) | OF OMA + scFpm 4
i with FDMA,TDMA,CDMA : R
15 | 11.05-21 | OFDMA, SC-FDMA N-vs-341 |OF + 8C
16 | 11-0521 | OFDMA and SC-FDMAInLTE |y .05.2| |3¢FD™A LTE
17 Multiple Antenna .Tra|.1smi‘stsi0n oy spokod Anvens: M
and Reception: Spatial Dlvgrsuf \2- B e
i Receive  Diversity, | Fo-N3pu s g
12-05-21 OVCWICW’D- ersity P
Transmit D1v : ¢
18 | 17.05.21 | Interference cancellation and signal 1705 > J %)éﬁn%:&;}imz %\
L enhancement al’
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19 | 18-05-21 | Spatial Multiplexing Chor \ ;
D |1 between Diversity N 18.05-3 ) | 3P s padhp oy
pel
50 g Interference suppression  and R:05-a | | Tr¥erference
|~ | Spatial Multiplexing ' Sup pressen
: ,A_L“EEd of ﬂ“f topic students able to LTE modulation techniques and multiplexing
21 | 19-05-21 | Overview and Channe] Structure lq-05-3) | OVOView 4. chon rJ
| of LTE: Introduction to LTE i apyachow o LTE
22 | 2405-21 | Channel Structure of LTE gipos-1) |drapnd sy achow
: ¢ LTE
23 | 240521 | Downlink  OFDMA  Radio .91 [Dovdn Lk 0FOMA
Resource pH-05<3.) Rodio YBaat Y
W 24 | 25:05-21 | Uplink SC-FDMA Radio Resource 15053 | up Ink sCFpmA
25 | 25-05-21 | Downlink Transport Channel 95054 Devoniink Tvansporf
Processing: Overview channed Proceps~g
26 | 26-05-21 | Downlink shared channels 96,05.9) [P oon bk ghaned
A . 3 i Wﬂ ‘\2}
} 27 | 31-05-21 | Downlink Control Channels, 5.1 |Dovdn Link ozl
Broadcast channels, 31-¢ (o e}
28 | 01-06-21 | Multicast channels 010 62| m Wb @ channes
29 | 01-06-21 | Downlink physical channels ¥ Linde phegeiepd
[9[?06 7/} WC‘OI’)APU;%
30 | 020621 | H-ARQ on Downlink 02-06 -1 | H- ARG o down b
At the end of this topic students able to understand the LTE channel and processing
31 | 07-06-21 | Uplink Channel Transport 062 Link (’}annﬁo‘
h Processing: Overview UF e (T)fa/\zpao’f Aoeses
32 | 08-06-21 | Uplink shared channels, Uplink 08063, Léﬁimﬂ( shore X
Control Information nnd
33 | 08-06-21 | Uplink Reference signals, 5r0€7’3 ) Lk QQ?@TN e
Random Access Channels 0 ignod
! 34 | 09-06-21 | H-ARQ on uplink Physical Layer 6%064, H-ARG on upling.
Procedures
35 | 14.06-21 | Hybrid — ARQ procedures, Channel |, 063 Hb pd-AR 3
Quality Indicator CQI Procedrne
36 | 15:06-21 | feedback, Precoder for closed loop )57 0¢.9) feed belle préecode)
MIMO Operations
37 0F. p din 06 LY\* Q?‘ODF‘ [
15-06-21 | Uplink channel sounding 15-06- 4 uPﬁOUQCQ,M
38 | 160621 | Buffer status Reporting inuplink | (-3 | Buften shahs wepushiy
PinY
39 21-06-21 | Scheduling and Iéesoulrlce 21-06d) S’CMMQI'\ﬂ & Resouonce, Q-Q/\
Allocation, Cell Searc
40 22-06-21 | Random Access Procedures, Power 0641 Rordera Acters Roteclises
Control in uplink . : :
At the end of this topic students able to understand the uplink channel processing and physical layer
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procedures
Management
anagement:

Radio Resource
and Mobili
42 | 23-06-21 \ PDCP overview

41 \ 22-06-21

<
&-o6 2 %2&%

23-06:21| PDLP  pvemiewd
28% 2\ MAC[RLC overview
29-06-2) Rec overv.ed
240621 |k [y worogamad
20-0b-2) Ma&\hf-ocmanaw‘ @\/
|5 ¥

Revision of previous question paper \

\ 28-06-21 \ MAC/RLC overview

29-06-21 \ RRC overview

29-06-21 \ Mobility Management

\ 6-21
\30—0 -

|

|

Inter-cell Interference Coordination

05-07-21

Revision of previous question paper

06-07-21

Revision of previous question paper

|

Revision of previous question paper \ \

\ 06-07-21
\ 07-07-21

At the end of this topic students able to manage the resources and then be prepared to face the
\_ forthcoming challenges
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PROGRAMME OUTCOMES

WEr statements that describe what students are expected to know and be
aduation. These relate to the skills, knowledge and behavior. Graduation
ctronics and Communication Engineering program at Sapthagiri College
n the following program outcomes in the field of Electronics and

Program outcomes are narrg
able to do by the time of gr
students of Bachelor of Eje
of Engineering will attaj
Communication Engineer;

ng.

PROGRAM OUTCOME

POL | Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of

N complex engineering problems.

‘ PO2. | Problem analysis; Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences,

PO3. | Design/development of solutions: Design solutions for complex engineering
problems and design System components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO4. | Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.

POS. | Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modelling to
complex engineering activities with an understanding of the limitations.

PO6. | The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO7. | Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO8. | Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

P09, Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

PO10, | Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective

resentations, and give and receive clear instructions.

W I1)>mject managemint and finance: Demonstrate knowledge and understanding of
| the engineering and management principles and apply these to one’s own work, as a
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pO12. | Life-long learning: Recognize the

metfmber and leader in g team, to manage projects and in multidisciplinary
environments.

v need for, and have the preparation and ability to
engage In independent and i, -long learning in the broadest context of
technological change,

The graduates of Electronics and communication en
should be able to attain the following at the time of

=

PROGRAMME SPECIFIC OUTCOMES

gineering program of Sapthagiri College of Engineering
graduation.

PROGRAM SPECIFIC OUTCOMES

PSO1 | Specify, design, build and test analog,

digital and embedded systems for signal

processing.
PS0O2 | Understand and architect wired and wireless analog and digital communication systems
as per specifications, and determine their performance.
CO-PO Mapping (Goal)
Mapping of Course outcomes, Program Objectives and Program specific outcomes
Note: 1=Slight 2=Moderate 3= Strong
' | Course | Program Outcomes PSOs Total
outcome -
4 PO (PO | PO | PO | PO | PO [PO [PO |PO [PO [PO [PO |PSO PSO
PO 1112 |3 Ja s |6 708 ls loln |2l |5
CO-1 3 12 |2 1 k. 11
C0-2 s 12 .13 1 3 11
CO-3 3 |2 |2 1 3 11
Co4 13 2 |2 1 3 11
\—
(Average |3 |2 |2 L 3 11

- G-

HOD Principal
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Academic Year: 2020-21
sl No. | USN Nm ! 1 15G17ECOSI | MANOJ KUMARN
. * T1sG17EC0s2 | MAYURR
e Y
ISGITEC001 | AK PAVEEN POONAGHA # 1 1G17EC0S4 | N SHUSHANTH
ISGITECO02 | ABHAY GAGAN B S 40 T 1sG17ECOSs | NAINISHA K KUMAR
4]
i 1SG17EC056 NANDINI S
ISGITECO03 | ABHISHEK A HIPPARG] 2] 1SGI7EC0S7 | NAVNEET SINGH
1SG17EC0o04 | ABHISHEK BASAWANN
; KONNUR I 3.1 15617EC0s8 | NETHRAVATHIK G
" | 1SGI7EC007 | AISHWARYA ¢ .1 1sG17EC060 | NITINB S
& | 1sG17EC009 gMEm;H ASHOK PATTANA -1 15G17EC062 | PAVITHRA'V
HETT 46.
1.1 1sG17ECO11 ANISH M i ISGIS8EC403 | DEEPA BASANGOUDA PATIL
3. 1SG17EC012 ANUSHASV - 1SG18EC405 DIVYAK '
M — 7 [ 1sa17Econ | ASHORL . 1SGISEC407 | HANUMANTHA N
' INCHARA K C
; 10- | 1SGI7EC01S | AVANIPUROHITH St
11.
ISGI7EC017 | BK HARS
u = PARALLEL COURSE
- | 1sG17EC019 | BHUMIKA K §
| 1561780022 CHANDRA KUMAR U Sk No. | USN Name of the student
141 1sG17EC023 | DARSHAN BANGALORE
15[ 1SGITEC024 | DARSHANS K Isi | 1SGIGECOI6. 'y BHRUNGESITMER
B eomEcms | DEEPICA 2. | 15G16EC422 | SAMITHAM
s s 3. 1SG17EC419 RACHANAM
7. | 15G17EC026 | DHANUSH BHARADWAJ H P
8.1 1sG17EC028 | DIVYASHREER A
9. 11sG17EC029 | EISHA SHARMA
2. | 1sG17EC030 | GANAVID _
)
£ ISGI7EC032__| GEETHAM Head O the(B)e partm
- 1 1sG17EC033 | GEETHANJALIM C Slectronics & Commur
23. Gt e b o
iSaliees (HETRE Sapthagiri College of Exy;
M 2| |SGI7EC035 | HEMANTHMR Bangalor( 560 057
' B. 1 |sG17EC036 | HEMANTHR
yI 3
ISGI7EC037 | JAGADISHM
271 1SGI7TEC038 | JANAKIS
% 1 |sG17EC039 | JEEVITHA A
1SG17EC040 | JIPHIL P JOSE
ISGI7TEC042 | KASTURI NANDAGAON
T isoiEcon | KESHAVABR
2.1 1SGI7EC046 | LAVANYAP
B 1isci7Ecos7 | LOMTHDT
31 1sGI7EC048 | LOKESHS
U
3. | sGI7ECO49 | MALLIKA RBAB
3.1 1sG17EC0S0 | MANJUNATHR
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sl.No. | USN Name of the S‘ll—d_;;\—t\-\““ ) Academig Year: 2020-21
1. 1SG16EC083 RAKSHA N K 41, ISGITECII2 | VIVEKHM
'5:‘" 1SG17EC021 CHANDANT G 42, 1SGITEC113 YATHINBS
3. 1SG17EC064 PRAJWA]T\“‘““‘-* J}. ISGITEC1 14 YESHWANTH A
—I"f ISGLTECO86 | PRATHIKA vV 44, ISGI7ECIIS | CHANDANA 8
"5'.’" ISGITECOST | PRIYANKA G :2. ISGITEC116 SAMEENW;;; N':[;AF
6. ISGITECO69 | PRIYANKA R - ; lsmmc:m PURUSHOTTA
— T isci7Econ Ty 47, ISGIBECAI6 | VANITHA R
8. ISGI7ECO072 RANJEETA DAS
"3" | 1sG17ECOT3 RIYA ESTHER PARALLEL COURSE
10. ISGI7TEC07S | RUCHIT
1. e SACH[N::)SHAH = IN H :JSSGTSECOJI ;Ln:evof fhe sincent
‘ 12. ISGI7ECO77 | SACHINTS§ 2. [ 1SGISECOW | HIMANSHU SHEKHAR
” 13. 1SG17ECO078 SAGAR S 3. ISGISEC088 | RANJAN § |
| 16, | 1sairEoos | VTR SHIANAN T R —
15. ISGI7EC081 | SAMPRITHA H § 6. ISGI6EC061 | NAYANACS |
16. ISGITEC083 | SANTRUPTIP A ISGI6EC069 | PATEL SRI KARTHIK
17. | ISGITECO84 | SHALINIH g: T T
‘ 18. ISGI7EC085 | SHIRIN M THOMAS
g 19. 1SG17EC086 | SHRADDHA S GOWDA
l 20. ISGI7TEC087 | SHREE VIDYA
21. 1SGI7TEC088 | SHREYAS § Head ¢
22. 1SG17EC089 SINDHU SHREE G P “lectronics & Conmmunics @
23. | 1SGITEC09 | SNEHAV Japthagin College of Ere - cw
24, ISGITEC091 | SONICAM.NAIK Bangaior ‘560 057
25. ISGITEC092 | SOPHIA A
26. 1SG17EC094 | SUMAN KUMAR S
27, ISGITEC095 | SUSHMA G
M 28. ISGITEC096 | SUSHMAN
29. ISGI7TEC098 | SWETA PRAKASH RASTAPUR
30. ISGITECIO0 | TEJASS ‘
31 ISGITECI02 | THIMMARAJUR
32, ISGI7EC103 | UMA MAHESHWARI R
33. 1SG17EC104 VAISHNAVIK §
34, ISGI7EC105 | VARSHA V'V
35. ISGITEC106 | VASANTH KUMARG V
36. 18G17EC107 | VIDHYAJH
37, ISGI7EC108 | VIDYAV
38. ISGITECH9 | VIDYA SHREEKH
39. ISGI7EC110 | VIKYATH KAMALESH
| 40. -ISGI7EC111 | VISHWASM
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17EC81-WIRELESS CELLULAR AND 4G LTE BROADBAND

ASSIGNMENT -1

Briefly explain key enabling technologies in OFDM?
Briefly explain IP-Based flat network architecture?
Draw and explain LTE network architecture?
Derive path loss? Or Friss transmission formula?
Briefly explain cellular concept?
What is sectoring, with neat diagram?
. Derive statistical channel models

h‘ (i)  Rayleigh fading

(ii)  The Ricean Distribution

(iii) Nakagami-m fading

8. Briefly explain OFDM in LTE?

~ Ov O g B PR

9. With neat sketch, Explain PAR problem and Quantifying with IFFT equation?

10. Explain multiple access for OFDM systems?
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17EC81-WIRELEsg CELLULAR AND 4G LTE BROADBAND

ASSIGNMENT - 2
Explain OFDMA and SC-FDma in LTE.

. With neat sketch, Explain PAR

problem and Quantifying with IFFT equation.
Explain timing synchronizatio

N with neat diagram.
Derive frequency synchronization with relative frequency offset.

Briefly explain spatial multiplexing with open loop MIMO?

Explain in brief types of random access procedure in LTE
Explain uplink control information

Briefly explain the procedure of H-ARQ procedure in downlink and uplink transmission
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Internal Assess .
subject: Wireless Cellular & 4G LTE Broadband ment Test-

Semester/Section: 8A&B
puration: 60 minutes

Sub Code: 17EC81
Max Marks: 30
Date: 18/05/2021
Note: Answer any two full questions

e, Questions Marks | RETL | CO% |

} |

—a. | Explain briefly key enabling technologies in OFDM. 7 ] 12 ’f |

— . | Explain briefly explain cellular concept. ‘j oA |

# L 3 | L2 |
OR

2a. E)'(plain (i) Frequency correlation (ii) Time correlation. 7 | L2
b. [With the help of a neat sketch to explain LTE network architecture.

e

32, | With the help of a neat sketch to explain PAR problem and Quantify | \ b

with IFFT equation. 7 | L3 jO0R

! b. | Explain OFDMA and SC-FDMA in LTE? g | L2 x )
l ;

OR

42, | Whatis the need of time and frequency synchronization? 7 Lt |

L b. | Explain with neat diagram of structure of LTE Time —Frequency Grid . g L2 _%, co2
'i

CO1: Understand the system architecture and the functional standard specified in LTE 4G.

C02: Analyze the role of LTE radio interface protocols and EPS Data convergence protocols to set up
reconfigure and release data and voice from users. :

Revised Blooms Taxonomy Levels (RBTL): L1-Remembering, L2-Understand, L3-Apply, L4- Analyzing, L5-Evaluating,

L6- Creating
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subject:WIreless Cellular & 4G LTE Broadband sub Code: 17EC81
Max Marks: 30

Semester/Section: 8A&B
Date: 18/06/2021

ration: 60 minutes

Du
Note: Answer any two full questions

ano- Questions
TENEM

et OEV2 }

// . . . °
1a. Explain Spatial diversity of Multiple Antenna Technique ,
b. | Explain open loop MIMO in Spatial Multiplexin%—//’i’gf_;—__ll/#
- OR_ | : |
L —] . .
7a. | Write .the. block diagram of OFDMA downlink transmitter and explain | ; 5
e ] the principle of operation /-‘_’L’z___‘___[:__.. coz2
b. | Explain the radio interface protocol. g | 12
——""‘"""‘7—’-.‘”’_""7 _’____———-—'/
3a. | Explan hierarchical channel structure of LTE. 7
b. | Explain the transport channels in LTE. g | L2
OR
4a. |Explain multiantenna techniques. | 7 Ll
: : : 1 ! O3
b. | Explain downlink transport channel processing. ’, g | e
i | |

f LTE radio interface protocols and EPS Dataconvergence protocols to set up

a and voicefrom users.
AN and EPS handling processes from set up to release including mobil

C02: Analyze the role 0
reconfigure and release dat
CO3: Demonstrate the UTR
arjety of data ca

1

management fora v Il scenarios.

(RBTL): L1-Remembering, L2-Understand, L3-Apply, L4- Analyzing, LS-Evaluating

Revised Blooms Taxonomy Levels
L6- Creating
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15617EC002 ABHW—& 29 29 29 10 39
156322
15617EC003  |ABHISHEK A HIPPARG] - " w 25 10 35
T5G17EC004  |ABHISHEK BASAWANN] ot — 21 [ 39 10 39
"1'5'6—1—7—15—6007 AlSHWW“\U_28 29 28 28 10 38
15GI17EC009  |AMEETH ASHOK PATTANR SHE] B . 10 >
15617EC011 ANISH M ———20 29| 28 28 28 10 38
TSGI7ECO12  |ANUSHASy — 291 29| o[ 29[ 10 39
TSG17ECO13  |ASHOK L 0] 29 29 10 39
TSG17ECOI5  |AVANIPURGHITH ig §8 20 28] 10 38
1SG17EC017  |B K HARSHIT 5 20 i) 30 10 40
SGI7ECO19 _ |BHUMIKAKS = zg 22 29 ig ;g
15G17EC022 CHANDRA KUMAR U 30 39 = gg T 0
@Ecozs DARSHAN BANGALORE 28] 28 = T 38
1SG17EC024  |DARSHANS K T ~ = 5
1SGI7EC025 _|DEEPIKA SHARMAR 30l 30 - T BT, T
15G17EC026  |DHANUSH BHARADWAJ H P 30 30 29 30 10 40
1SG 17EC029 EISHA SHARMA 29 29 29 29 10 L(‘U 39
15G17EC030 GANAVI D 29 30 28 29 10 " 39
15G17EC032 GEETHAM 29 30 28 29 10 39
15G17EC033  |GEETHANJALIM C 29 29 28 29 10 39
1SG17EC034  |HARISH S 28 29 28 28] 10 38
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Gff Name:DR. PRAKASH\’ Staff A

; \'} Sub ‘Wi

|JADHA Code:17EC84 Btr‘oa’:f)r::(;wlreless Cellular and LTE 4G

;isection:sA g Department:E C
gNo Questions e —— E|[Total Students given Feedbaggz_t_lo

Adequacy Of Learning Material Provideq

Total Rating Out of Max Per(%)

Audibility/Clarity of Lecture, Z:j :zzz ZZ::
2::::::?:"2?::0:cuu:g:_ﬂ er the Class Hours. 338 400.0 97.00

384 400.0 96.00

interaction with the students in the class. 387 400.0 96.75

6 impartial assessment of Students. 386 400.0 96.50
7 Discipline & Control on the class. 388 400.0 97.00
8 planning Of Effective Teaching. 386 400.0 96.50
g Regular & Punctual to the Classes. 389 400.0 97.25
10  Syllabus Coverage as per the Lesson Plan. 387 400.0 96.75
Total : 3871 4000 96.78
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(staff

Name:DR. PRAKASH JSUb

Sub Name:Wireless Cellular and LTE 4G

Adequacy Of Learning Material Provided. 268 290.0
Audibility/Clarity of Lecture. 263 290.0
Availability Of the Faculty After the Class Hours. 278 290.0
Chalk-Talk/ICT Tools Usage. 272 290.0
Interaction with the students in the class. 267 290.0
¢ Impartial assessment of Students. 279 290.0
7 Discipline & Control on the class. 279 290.0
8 Planning Of Effective Teaching. 258 290.0
9 Regular & Punctual to the Classes. 280 290.0
10  Syllabus Coverage as per the Lesson Plan. 281 290.0
Total : 2725 2900

H01) Review:

| ]
|jADHAV : i
AD = _|Code:17EC81 |[Broadband
ection: " R
EQ = __.;], D?P?r_ﬁmwe‘_ntjECE Total Students given Feedback 29
ues
sl.No Total Rating Out of Max Per(%)

92.41
90.69
95.86
93.79
92.07
96.21
96.21
88.97
96.55
96.90
93.97
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//5; T15G17EC004 | 38 | 38 S8 | 49 | 98 95
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R T 1SGL7EC009 | 38 | 38 N 147 | % 93
i3 TISGITECOLL | 39 | 38 29 47 | 95 %2
5 | 1sG17EC012 | 39 | 39 39 46 | 98 91
Ho [ ssoiecons | 38 [ 7w 33 48 | 98 | 92
| [ SGI7ECOLs | 40 | 39 | a0 43 | % | 88
7 | 1SGL7ECO17 | 39 | 39 | 40 L & ot
7 | 1SGL7ECO19 | 39 | 39 | 36 28 =
4 | 1sc17ECO2l | 38 | 38 | 38 43 LI
5 | 1si7ECO2z | 40 | 38 | 38 | 49 N
6 | 1SG17EC023 | 38 | 37 | 38 | 44 e
7 | 1sci17EC024 | 39 | 36 | 37 | 43 22 =
s | 1SG17EC025 | 40 | 39 | 39 | 49 | 96 =
s | 1SG17EC026 | 40 | 38 | 38 | 49 | 99 22
BE Soi7Eco28 | 40 | 39 | 40 | 48 | 93 | O
h T 1soi7ecoz9 | 40 | 39 | 38 | 49 | 94 | 9
e | a8 | o8 [0 8 Qi A | S8 i
23 | 1SG17EC032 39 39 38 46 97 90
2 | 1sc17Eco3s | 239 | 39 | 39 46 91 91
| 25 | 1SG17EC034 38 36 36 48 95 91
% | 1sci7Ecoss | 39 | 38 | 39 49 97 97
|27 | 1sG17EC036 | 39 37 39 | 48 | 9 90
| 28 | 1SG17EC037 | 39 37 3 | 48 | 98 91
2 | 1sci7ecoss_| 39 | 39 e L 93
30 | 15G17EC039 | 49 g | 38 | 4° 3 o
31 | isoiEcos0 | 40 | 4 B B 2t
% | isewecosz | % | B B . .
33 | 15617EC043 | 39 - 8 | o | %
| 3¢ | 1sG17eECO046 | 40 ___3_?,_,___39,‘_—‘}3 L e
|35 | 1SG17EC047 L,EQ_,L}LL,EE—-—L-_—@-?:.—?B =
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0. USN 17EC81|17EC82|17EC834|17EC84|17ECP85|17ECS8O S?éﬁﬁ?ﬂéﬂ
% 1SG17EC048 38 36 39 W = ?2’-—/
7 1SG17EC049 38 36 1 = ™ T/
3 1SG17EC050 38 39 39 i = 494———/
0 1SG17EC051 39 38 5 = = #53,_./
0 15G17EC052 39 38 38 = = 495———/
0 1SG17EC054 38 36 = o - T/
0 1SG17EC055 40 39 E " = _9?,/
a 15G17EC056 39 39 39 i = T/
a 1SG17EC057 39 38 39 T = ’9—1——_/
a 1SG17EC058 | 39 39 39 27 o7 %0 e T L]
a 1SG17EC060 39 38 T = = T/
a 1SGL7EC062 | 39 | 38 39 25 96 —56———/
m 1SG17EC064 | 38 | 38 37 16 % 9% | amil
ﬂ 1SG17EC066 | 39 | 40 40 19 99 = .
m 1SGL7EC067 | 40 | 40 3 | 46 | 97 s N
i | souEcoss | 40 | 0 | #0 L
m 1sG17EC0O71 | 39 | 38 39 47 5 | ok | —
5 | 1SG17EC072 | 39 | 38 39 | 46 94 TR
5 | iscl7EC073 | 39 | 40 20 | 4 | 99 | 96 e
55 1SG17EC075 | 38 39 40 49 99 92
m  1SG17ECO76 38 38 36 43 95 88
57 | 1SG17ECQ77 37 39 39 48 98 90
58 | 1SG17EC078 38 38 38 47 97 91
59 | 1SG17EC080 39 40 38 47 98 97
60 | 1SG17EC081 39 38 39 46 97 91
61 | 1SG17EC083 39 38 36 48 88 92
s | 1sci7ecoss | 39 | 39 0 | 47 08 92
(& | 1sci7ecoss | 39 | 4 0 | 49 | 96 97
64 | 1SG17ECO086 40 39 38 47 94 91
65 | 1SG17EC087 40 40 39 48 97 91
66 | 1SG17EC088 39 38 38 46 92 85
67 | 1SG17EC089 40 38 39 46 97 92
68 | 1SG17EC090 39 39 39 49 96 91
69 | 1SG17EC091 39 39 38 47 98 97
0 | 1sci7Ecooz | 39 | 39 40 48 95 97
7 | 1s617EC094 | 40 40 40 50 99 98
72 | 1sci7Ecoss | 40 | 40 39 48 97 87
73 | 1so17Ecoos | 39 | 40 39 47 97 98
14 | 1sc17EC098 | 39 38 40 46 92 90
75 | 1sei7Ecioo | 38 s | 3¢ | 45 | 97 85
7 | 1sei7Ecioz | 38 | 38 39 48 99 93
i 1SG17EC103 40 40 40 48 98 94
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