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FRAZHEL This course introduces key concepts of 5G New Radio (NR)

(Course Descriptions)

mobile communications and emphasizes security research for
next-generation (6G) systems. It highlights practical, link-level
wireless communication principles essential to 5G NR and
integrates hands-on operations. As a graduate-level offering, the
course also explores current research trends in 6G development.
Designed to provide a foundational understanding of 5G NR, the
course aims to narrow the gap between academic knowledge
and industry applications. Students will acquire practical
knowledge and investigate relevant security and privacy issues
within these advanced communication technologies.
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(Learning Objectives)

1. Understand basics of 5G NR mobile communication

2. Conduct 5G NR link-level simulations through hands-on
coding in Python, MATLAB, or C++.

3. Understand research topics related to 6G, including the
exploration of security issues.
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(Textbooks and
Reference)

No specific textbook is prescribed for this course as the
materials are drawn from a diverse array of sources.

The references used are from reputable sources to provide a
foundational understanding of 5G NR technologies.
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1. Introduction to A brief overview of 5G NR mobile 4 m Al []A2
The Course and communication [1A3 []A4
Overview [1A5 []A6

[]A7 mAS8
2. Wireless Channel | Knowledge of 3D channel model and 6 B Al EA2
Model for 5G fading effects BA3 NEA4
[JA5  [JA6

[]A7 mAS8
3. Multi-carrier Introduction to OFDM transceiver, 5 B Al ERA2
Transmission channel estimation, signal detection, BA3 WEA4
and non-ideal effects [1A5 [ A6

[JA7 mAS
4. Multi-antenna Introduction to beamforming, MIMO 6 B Al ERA2
Technology for 5G precoding, and signal processing EA3 EA4
[1as [JA6

[JA7 mAS
5. 5G NR System Introduction to key technology, 6 B Al EA2
and Technology network architecture, communication EA3 EA4
protocols, physical transmission [1A5 [ A6

resources [ JA7 mAS8
6. 5G NR Physical Introduction to topics of reference 6 B Al EA2




Layer Signal

signals, transport channel processing,

BA3 EA4

Processing downlink and uplink physical [1a5 []A6
processing [JA7 mAS8
7. 5G NR Physical Introduction to topics of control B Al EA2
Layer Operation signals, beam management, mmWave, BA3 WNEA4
Mechanisms transmission patterns, sidelink, and [1A5 []A6
mTRP [ JA7 mAS8
8. Advanced Introduction to advanced technology, B Al ERA2
Technology in 5G | such as URLLC, IoT, V2X, Positioning, BA3 WNEA4
spectrum sharing, NTN, and more [1A5  []A6
[]A7 mAS8
9. Private and Introduction to research topics of B Al ERA2
Secure Technology | privacy-preserving wireless technology BA3 NEA4
@ for 6G and Al [1A5  [A6
[JA7 m A8
10. Private and Introduction to research topics for 6G, H Al EA2
Secure Technology | including secure wireless technology BA3 EA4
1) [JA5 [JA6
[JA7 mAS8
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Al B A BRI 2 EFLAARZ F ¥ 403 (Competence in computer science and
computer engineering.)
~ FRRAR R ~ 38 LA 30X AE /1 (Be creative and be able to solve
problems and to perform independent research.)
A3 B A #EE P31 X & ¥3H XA H A /1 (Demonstrate good written, oral, and
communication skills, in both Chinese and English.)
A4 B R B R IAT B REHF K Z AE /1 (Be able to plan and execute projects.)
A5 B A B - 1A ~ A REBITHEARIRE % A1F 2 58 /1 Have communication,
coordination, integration skills and teamwork in multi-disciplinary settings.)
A6 B A % 5 2 9 F e B AL HR IR % 3B 2 58 /1 (Recognize the need for, and
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have the ability to engage in independent and life-long learning.)




A7. 3 3 3t 8 4E L AT 1 T2 45 ¥ (Understand and commit to academic and
professional ethics.)

A8 B B R & # ¥ AT 8% #7 2F (Have international view and vision of future
technology.)
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£ Plagiarism is strictly prohibited for all homework and assignments,

X including code and reports. Any student found engaging in plagiarism
(Course relative | (o) automatically fail the course.
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BAEERITREAF AR Z R ¥ o8 (Competence in computer science and

computer engineering.)

AATA M

The course content covers the fundamental knowledge of 5G NR mobile
communications and related privacy and security introductions, aiming to
cultivate students' professional knowledge from a systematic perspective in the
field of information and communication.
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Grades are determined by assignments, practical programming tasks, and the final
(project) report. Graduate students must achieve a score of over 70, and
undergraduates must exceed 60 to pass.
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142]

Al Assessment Criteria for Assignments, Programming Projects, and the Final
(Project) Report:
* Level 5: Submission of 80% of assignments and an anticipated semester
grade of 80 points or above, or a report grade of 80 points or above.
* Level 4: Submission of 60% of assignments and an anticipated semester
grade of 70 points or above, or a report grade of 70 points or above.
* Level 3: Submission of 40% of assignments and an anticipated semester
grade of 60 points or above, or a report grade of 60 points or above.
* Level 2: Submission of 20% of assignments and an anticipated semester
grade of 50 points or above, or a report grade of 50 points or above.
* Level 1: No assignment submissions or an anticipated semester grade of les
than 50 points, or a report grade of less than 50 points.
BA A B - BRME -~ B K ZHE N Be creative and be able to solve
problems and to perform independent research.)
BATH M -
Assignments integrate practical experience; students are required to write
programming implementations to enhance their ability to independently solve
practical and interesting problems. Assignments will also include reading
academic literature and providing concrete summaries.
A2 | ERIEAR -

Students are encouraged to participate in discussions and bravely attempt
solutions, but must complete their assignments independently. Flaws or errors in
assignments are entirely acceptable, as there may not always be an absolute
correct answer. Plagiarism 1is strictly prohibited for all homework and
assignments.

FEF K

Same as the Assessment Criteria outlined in Al.




BEAEBRE P AT EBXAMRZAE S Demonstrate good written, oral, and

communication skills, in both Chinese and English.)

BATH R -
Students are required to complete the final project report in English, clearly
articulating the motivation, logical reasoning, methodology, and outcomes.

REETTTE

The final project report should be clear, easy to follow, logically sound, and

systematically organized.

FEH R

Same as the Assessment Criteria outlined in Al.

BRI R PATEAH K ZHE /1 (Be able to plan and execute projects.)

BATH R -

Students will base their work on programming assignments to complete a final

project report. The report should clearly present the motivation, methodology,
A4 results, and possible innovations.

E AR

The final project report should be clear, easy to follow, logically sound, and

systematically organized.

FEH R

Same as the Assessment Criteria outlined in Al.

B B B8 A AT 98 AL B (Have international view and vision of future

technology.)

BATH B -

Assignments will include tasks for students to read the latest academic articles
A8 | and produce summaries. Students are required to learn about current 5G mobile

communications knowledge as well as the potential developments in the future 6G
system.

ERIGAR
Students can study international journals and conference papers, and are able to
accurately summarize and analyze their contents.

FE L

Same as the Assessment Criteria outlined in Al.
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