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STATUS QUO

« Bits Thru Queues [1]: use timing as an unused degree of freedom to communicate.

« [1] Developed closed form expression for capacity of the Exponential Server Timing Channel (ESTC).

« Capacity Region of the ESTC multiple access channel (MAC) found in [2]

* What about the capacity region of a canonical Broadcast Timing Channel?

SET UP
*Encoder controls the packet timings that serve as the arrival process to the two ESTC queuing systems.
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« DT model of each first-come, first-serve (FCFS) queue can be represented as[3]
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eInfinite Divisibility of the exponential distribution [3]: if #, ~, and b, <5, , then
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ACHIEVABLE REGION w/ FEEDBACK

*With feedback: encoder can control idling times. Use rate-splitting analogous to the Gaussian case [4]
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*Achievable Rate region using rate-splitting and onion-peeling decoding

Decoder 2 treats message W's; as noise: Decoder | first decodes Uy then onion-peels 1% out:
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CONVERSE IN LOW SNR REGIME
* The structure of the converse is in the spirit of the Bergman’s converse[ 4] for the Gaussian Broadcast channel
Proof by contradiction: asume (. ) in owier exterior of ®
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Concavity of g in the low-SNR regime:

. 1 Relation between KL divergence and Fisher Information [S):
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*The structure of the broadcasting bits through ESTC queues problem is shown to be intimately related to the
AWGN broadcast problem [4].

*We have developed an appropriate entropy power for timing channels and derived its concavity in the low-
SNR regime

IMPLICATIONS, EXTENSIONS, AND FUTURE WORK

*Explore the concavity question beyond just the low SNR regime using information geometry.
*Explore achievable schemes without feedback that achieve the same rates
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