
ECE 678: Wireless Protocols – Spring 2019

List of Topics (tentative)

1. Overview of WLANs and Mobile Ad Hoc Networks (MANETs):

• Channel access protocols (IEEE 802.11)

• Routing Protocols for Multi-hop MANETs

• Power/rate control

• Energy Management (sleep-mode protocols)

2. Mobility Modeling

3. Spectrum Sharing and Opportunistic Access

• Overview of Cognitive Radio (CR)

• MAC and Routing Protocols for CR Networks

• Spectrum Sensing and Interference Management

• Heterogeneous Vertical and Horizontal Coexistence (e.g., TVWhite Spaces, LTE-U/WiFi,
LTE/radar, etc.)

4. Overview of 4G/LTE and 5G Cellular Systems

• 5G Use Cases (“Verticals”)

• Beamforming and Antenna Arrays in mmW 5G Systems

• Adaptive Resource Allocation

5. Directional Communications

• MAC Protocols for Directional MANETs

• Routing Protocols for Directional MANETs

• Device Discovery and Beam Scanning in Directional Networks

• Protocols for Directional mmW Systems

6. MIMO-based Protocols

• MIMO Basics

• Channel Access in MIMO Networks

• Routing Protocols for Multi-hop MIMO Networks

• Virtual MIMO

• Multi-user MIMO (MU-MIMO) and massive-MIMO based Wireless Networks

7. In-band Full-duplex Communications
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8. Wireless Sensor Networks (WSNs)

• Overview of WSNs

• Channel Access Protocols for WSNs

• Clustering and Localization in WSNs

• Virtual MIMO Protocols for WSNs

9. Wireless Security

• Selective Jamming and Dropping Attacks

• Physical-layer security

• Privacy and Leakage of Side-channel Information

• MIMO-based Friendly Jamming for Obfuscation

10. Transport Protocols for Wireless Networks

11. Delay-tolerant Networks (DTNs) and Mobility Assisted Data Delivery

12. Vehicular Communications (V2V, VANETs, etc. )

13. LTE-based Small-cell Technologies (femtocells, pico-cells, etc.)

14. IoT, Device-to-device (D2D), and Machine-to-machine (M2M) Communications

15. Mobile Edge Computing (MEC)

16. Visible Light Communications

17. Backscatter Communications
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