Discussion on "Bits-per-Joule Capacity of Energy-limited Wireless Networks" (Rodoplu & Meng, 2006)
Note: High-level Questions are due the next lecture in WRITTEN FORM.

Prepare for the Detailed and Broad Questions for in-class discussion.

High-level Questions:
1. What is the main idea of the paper?

2. What is the main result of the paper?

Detailed Questions:
1. Explain the Channel Model Section III.B. in words.
2. Explain the Gamma matrix on p.3, and the energy-limited network definition in words.

3. Explain what a schedule is.

4. Explain each component of the node model in words. How should we visualize the node model?

5. Explain in words what $(\epsilon,f)-achievability. Why is such a definition of reliability needed?

6. Explain in words bits-per-Joule capacity. How do these two definition compare with the "feasible throughput" definitions from the Gupta & Kumar and Grossglauser & Tse papers?

7. Explain in words, the statement of Theorem 1. Is this result surprising?

8. In Section VI: What is a "simple path codec"?

9. Why do we need separate definitions of "probability of information bit error" and "probability of message error on a link"? How are these related?

10. Explain the main idea in Lemma 3.

11. Explain the main idea in Part 2 of the proof.

12. In Section VII: Explain how the transmit and rate adaptations are decoupled. Why is this important? How does it affect scaling laws?

Broad Questions:

1. How does the result compare with the Gupta & Kumar result? Why does this difference arise?

2. How does the result compare with the Grossglauser & Tse result?

3. Where do you expect these bits-per-Joule scaling laws to hold? Would they hold indoors? Why or why not?

4. Explain how the results would be affected by lognormal shadowing and multipath variations.

5. Explain how the bits-per-Joule capacity of a mobile network would be formulated. What kind of scaling results do you expect? First give a qualitative description, then a quantitative answer.

6. Explain how the delay can be reduced. How can we derive scaling laws involving both delay and energy?

7. What would be the effect of (1) receiver energy consumption, and (2) processor energy consumption terms on the scaling law results for bits-per-Joule capacity?

