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1. (Mobile IP)  The goal of Mobile IP is to allow a mobile host to send and receive packets addresses with its home address regardless of its current point of attachment to the internet. (A) Can you explain what are encapsulation and tunneling for Mobile IP? (B) For security reason, some router will enforce to apply source address filtering. Then what is going to impact Mobile IP? (C) Do you have solution for the security limit in (B). (D) Explain what is the disadvantage to adopt enhanced DNS approach to solve the mobility problem? (E) Describe why mobile IP adopts two-tier addressing? (F) Explain what is meaning of f and g function? (G) What is the meaning of triangle routing? How to avoid the triangle routing to optimize the route? (H) Explain How IPv6 avoids triangle routing? 
2. (Wireless TCP) (A) TCP is a reliable transport protocol tuned to perform well in traditional networks made up of links with low bit-error rates. Explain the following figure? (B) What is the problem for TCP to be carried over wireless environment? (C)  Investigate and describe the solutions of TCP Westwood, TCP Cubic, and TCP BBR. (D) Describe how three solutions address the wireless TCP performane issue. 
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3. (Network Mobility)
Consider vehicles such as ships, aircrafts and trains that contain mobile networks with a potentially large number of devices requiring global connectivity. These devices may or may not be sophisticated nodes. By employing a special entity namely a Mobile Router (MR) to act as a gateway, all devices within the network can achieve global connectivity irrespective of their capabilities. NEMO Working group identifies 3 types of nodes that would be supported by a Mobile Router. Local Fixed Nodes, i.e., nodes which belong to the mobile network and cannot move with respect to the Mobile Router, would typically not be able to achieve global connectivity without the support of the MR. There could also be nodes which can move with respect to the MR namely Local Mobile Nodes (home link belongs to

Mobile network) and Visiting Mobile Nodes (home link does not belong to Mobile network).
Describe your solution to extend “mobile IP” to support local fixed nodes, visiting mobile nodes and visiting network.
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4. (Proxy Mobility and DMM) (A) Describe why host-based MIPv4/v6 has not bee deployed that much. (B) Investigate and describe how PMIPv6 works. (C) Describe why future 5G system might addopt Disributed Mobility Management (DMM) solution rather than Centralized Mobility Management solution?
5. (TCP over mmWave) The vast available spectrum in the millimeter wave (mmWave) bands offers the possibility of multi-Gbps data rates for fifth generation (5G) cellular networks. However, mmWave capacity can be highly intermittent due to the vulnerability of mmWave signals to blockages and delays in directional searching. Such highly variable links present unique challenges for adaptive control mechanisms in transport layer protocols and end-to-end applications. Describe how TCP performnace over mmWave might depend on the following aspects: (A) Edge vs Remote Server (B) Handover and Multi-Connectivity (C) CC (Congestion Control Algorithm) (D) TCP Packet Size (E) Radio Link Control. (Menglei Zhang, Michele Polese, Marco Mezzavillay, Jing Zhu, Sundeep Rangany, Shivendra Panwary, Michele Zorzi, “Will TCP work in mmWave 5G Cellular Networks? IEEE Communication Magazine (will appear)
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6. (SDN) Emerging mega-trends (e.g., mobile, social, cloud, and big data) in information and communication technologies (ICT) are commanding new challenges to future Internet, for which ubiquitous accessibility, high bandwidth, and dynamic management are crucial. (A) Desribe what are “north source” and “east west” traffics in the current cloud datacenter. (B) Decribe the chanlleges of current exiting computer networks in term of difficulty for management and inovation. (C) Software-Defined Networking (SDN) is an emerging network architecture where network control is decoupled from forwarding and is directly programmable. Explain how SDN could address the chanlleges of current exiting computer networks. (D) Describe how SDN could be applied and leveraged in 5G networks? 
7. In experiment 2, we used Ryu and Mininet to build SDN and set the firewall rules. (A) What's the role (function) of Ryu and Mininet in this experiment?
(B) Explain how to test the connection? (You can show some examples.)
