Discussion on "Mobility Increases the Capacity of Ad Hoc Wireless Networks" (by Grossglauser & Tse, 2002)
High-level View:

What is the main idea of the paper?

Detailed Questions:

1. Explain using diagrams, the definition of "throughput" used in the paper. Is this definition the same as the "throughput" used by the networking community?

2. Explain the fundamental difference in the scaling laws between the Gupta & Kumar paper (in which the network is stationary) and this paper (where there is mobility). How is exactly mobility utilized to attain the Theta(1) per node performance?
3. Explain what is meant by "processing gain" L in (1)? Why does it appear in that form?

4. What is the purpose of Section B?
5. What is the main result of Section B? (State in quantitative terms.)

6. What is the purpose of Section C?

7. How do you visualize the queues at any selected node in the network? How many queues are there? Are the queues full or empty? What are the queue lengths like? (How do they compare with each other? And how long are the queues?)

8. Why does it suffice to relay only once?

9. What is "sender density"? Give its definition.

10. Does the set of senders change over time?

11.Why is unit transmission power (P_i = 1) selected, even though the transmission takes place only to the nearest neighbor? Wouldn't it be better to use topology control, for which the interference would be much less?


What about connectivity issues? How is it assured that the nearest neighbor is reachable with this power?

12. Explain N_t. How does it compare with N? Doesn't it worry you that E[N_t] / n might be very small?
13. Explain Fig. 2. How is the "radius" shown (in which the relay node is located) is determined? What happens when a node cannot find a relay in the neighborhood?
14. Explain Phase 1 and Phase 2. Give a visualization of what is happening in Phase 1 for all the network. (Fig.2 gives this visualization for a single node across its trajectory.) Instead of a trajectory, show what happens in the entire network in a snapshot of the network (i.e time is frozen) for Phase 1 and Phase 2.
15. Explain why the probability that a source-receiver pair is selected (as a feasible sender-receiver pair) is \Theta(1/n). [What is an "infeasible sender-receiver pair? Why are some of these pairs "infeasible"?]

16. Explain how a throughput of Theta(1) is assured to every source-destination pair on average, using this scheme. Explain Fig. 3.
17. Explain the main idea of Theorem III-5 (See p. 483.)

18. Explain Fig. 6 results.

19. Why does the receiver-centric approach have a higher SIR?

20. What is meant by "multiuser diversity"? How is it different from "multipath diversity"?

Critical Thinking:

Think about the "scheduler" in this paper. (Se p.478, column 2, paragraph 2), which decides globally which transmissions will take place. Isn't this a problem for realistic implementation.

How do the authors address this problem in Section D? In this distributed implementation, how is the case of multiple transmissions that collide at a single receiver handled? The authors say "What our analysis showed is that the probability of success is reasonable even in a network with many users." However, wasn't the analysis done using a global scheduler. Resolve this problem.

Broad Questions:

1. How can the end-to-end delay of the transmission strategy of this paper be reduced?

2. How would the results change if the mobility model were the Random Waypoint Model?

3. Do the results extend to energy-limited networks? Why or why not?

4. What would be the effect of finite buffer size on the results?

