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Dear Prof./ HoD/ Student,

A MATLAB Project Course on the Latest MIMO Technologies for 5G Networks and IoT technologies is being
organized at IIT Kanpur from April 18" to 25%™, 2020. This course is dedicated to thoroughly covering all the
theoretical and practical aspects of the latest SG technologies such as Massive MIMO, mmWave MIMO, NOMA,
Cooperative Communication, Cognitive Radio and IoT. The course is focused toward B.Tech/ M.Tecl/ Ph.D.
students, faculty members and industry personnel interested in learning about different 5G technologies for
professional advancement. Participants can work on MATLAB projects on all the 5G technologies and will also be

given detailed lecture slides, tutorial assignments, solutions and program code. Special sessions will be conducted to
help students prepare for interviews/ competitive exams in ECE and inform about education opportunities available

at IITK. All information regarding the course can be found at the website below
http//www.iitk.ac.in/mwn/latest5G/index.htm[

I request you to display the course flyer in your institution. Topics to be covered are listed below

Introduction and Key Specs of 5G Technologies

Space Shif Keying (SSK) and Generalized Spatial Modulation (GSM)

1.

2. Opportunities and Challenges in mmWave MIMO Comtaunication © 27.  Spectral Efficiency Comparison of GSM with Conventional V-BLAST
3. Channel Models br mmWave MIMO Systems 28. Introduction to Non-Orthogonal Multiple Access (NOMA) Technology
4 Hybrid Signal Processing br mmWave MIMO 29. Efficiency of NOMA wrto Orthogonal Multiple Access (OMA)

5.  Digital and Analog Beambrming 30. Fixed NOMA Protocol Hr UL/ DL - Perbrmance Analysis

6.  Hybrid RF/ BB Precoder and Combiner Design fr mmWave MIMO 31.  Ordered NOMA Protocol and Perfrmance Analysis

7. Hybrid Transceiver Architectures r mmWave MIMO 32.  Optimal Power Allocation or NOMA Systems

8.  Sparse Signal Processing and Channel Estimation br mmWave MIMO 33. Coopenative .Commu.nicat.ion, Optimal Combining

9. Optimal Design of Beams and Sensing Matrix ®r Channel Estimation 34. BER Analysis and Diversity of Cooperative Communication

10, Overview of MIMO and MU-MIMO Technologies 35, Optimal Power Allocation with Cooperation

1. Signal Processing br MIMO Systems 36. Cooperative MIMO cjolmmunication, Multi-Node Cooperation

12. Optimal Power Allocation and Precoding Hr MIMO 37.  Introduction to Cognitive Radio Technology, OFDM fr CR

13, Introduction to 5G Massive MIMO Systems 33. Spectmm. Sensing in Fadjng Wireless Channels, MIMO, OFDM systems
14.  Key Features of Massive MIMO and Advantages over MU-MIMO ig Coop'erauve Speclnfm.SerTsmg, Eigenvalue based Spectrum Sensing
15.  Signal Processing Openations r Massive MIMO in UL and DL 41. Multi-User Transmission in Interweave CR Systems

16. Massive MIMO Channel Model- Large/ Small Scale Fading 42' II":E“(?:' Underlay CR Sysltems

17.  Properties of Random Vectors and Massive MIMO Analysis Y Int:zd: lf°“ :0 :g :CBWI R;dlo (NR) Standard

18, Analysis of Spectral Effciency inMassive MIMO Systems 4, Ovew'ec lonf I(.)TE c 1\: 1 T?émogy

19.  Pilot Designand Channel Estimation in Massive MIMO Systems 45. iew of LTE-CatM1 en atNB 1 StandaldsllSysfems

20. Trasmitter and Receiver Schemes with [mperﬁd csI 46. MATLAB Prujlecl on mm\’f/avc MlMQ Chann.el Estimation

1. Spectral Efficiency Analysis of Massive MIMO with Imperfict CSI 0 :gl{ig gm_!ECl on Hybrid Transceiver Design br mmWave MIMO
22, Massive MIMO with Imperct CSIand Comparison with Pergct CSI 48. MATEAB P“’J}ﬂ on Massive M[M.O System_hnplementauc?n =
23, Multi-Cell Massive MIMO Model 15 G rEdE Pm’.ec: on :e‘";‘)‘::““’“‘;" ;ﬁg"’f‘f or M”(;;;MN
24, Channel Estimation with Pilot Reuse and Pilot Contamination $0. MATLAB sz‘zt gn Con t'ogocr:\ unic : m?s th S:nsin
25.  New Modulation Schemes Hr SG- Spatial Modulation (SM) ject on Cooperative Communication, Spectrum g
Please do not hesitate to contact us for any further information

- Thaoking you,

(Prof. Aditya K. J aganni;than1)
Professor, IIT Kanpur

e-mail: mimo5G.iitk@gmail.com
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