Outline for 641: Communication Protocols

Topic 1:
Introduction: Digital Communication  

NRZ/BI( data characterization, Interleaving, Error control: Polynomial codes, CRC, retransmission, QoS for Broadband data services, data and network synchronization

Topic 2:
Multiple Access Systems 

Multiplexing: TDMA, CDMA, FDMA and WDMA, Statistical Multiplexing, SONET and Digital Hierarchy

Topic 3:
Switching and Signaling 


Circuit and Packet switching, Time and Space Division switching , Clos network, complexity and blocking considerations, ATM switching, Banyan network, Suffle exchange, Delata network etc. Signaling: SS7 architecture

Topic 4:
Traffic 


Traffic characterization: Arrival rate, Blocking concept, Carried and offered traffic, Diurnal variation, Basic Queuing Model: M/M/1, M/G/1, Internet traffic characterization and traffic mix,


Burst traffic modeling 

Topic 5: LAN network 


IEEE- 802.3: ALOHA, Packet radio, CSMA-CD, IEEE – 802.5: Ethernet, and Token Ring, IEEE – 802.11 Wireless LAN: Hyperlan and Bluetooth

Topic 6:
Packet Switching Network 


Network Topology, Router, Connectionless switching, Virtual circuit switching, Congestion control: Leaky Bucket etc.

Topic 7:
ATM Network 


Addressing, signaling and routing, header structure, Adaptation Layer, QoS

Topic 8: TCP/IP


Overview of TCP/IP network architecture, IP4: Addressing, Fragmentation/Reassembly, IP6

Topic 9:
Wireless Networks 


Wireless applications, Wireless channels, link design, III & IV Generation satellite and terrestrial wireless networks, Mobility management, Discussion of GPRS 3.60 in light of GSM system.

Topic 9:
Security and Cryptography


Public Key system, Authentication and Encryption in GSM System

Evaluation: Homework, Midterm and Final examination

Texts and other Reference Books

1. Leon-Garcia and Widjaja, “Communication Networks Fundamental Concepts and Key Architectures”, McGraw Hill (Text)

2. Jean Walrand and Pravin Varaiya, “High-Performance Communication networks”, Morgan Kaufmann (Text)

3. Interworking with TCP/IP, Douglas E. Comer, Prentice Hall

4. Computer Networks, Andrew S. Tanenbaum

5. Data and Computer Communications, William Stallings

6. An Engineering Approach to Computer Networking, S. Keshav, Addison Wesley

7. ATM: Foundation for Broadband Networks, Uyless BlackPrentice Hall

8. Telecommunication Networks, Mischa Schwatz

9. Data Communications, Computer Networks and Open Systems, Fred Halsall, Addison-Wesley

10. Various references from time-to-time from IEEE magazine, and IEEE Proceedings and IEEE Transactions in Communications


